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SOME FACTS ABOUT ‘OIL 
PRICE FACTS’ 
We’re Flattered... 


. by the thousands of reprints that have been 
ordered and the compliments that have been passed 
along on the supplement, “The Facts About Oil 
Prices,” included in the March issue of Wor tp Ol. 

“It should go a long way toward acquainting oil 
men with the facts concerning the price of oil,” 
writes the president of a major oil company. 

That is one of the purposes . . . but the aim is 
even broader . . . and is supported by further com- 
ment from the same executive. “Jt should do even 
more to help those understand it (price of oil) who 
are not as familiar with the subject as oil people...” 

Some who have ordered reprints . . . major com- 
panies, independents, individuals and associations 

. have indicated that the pamphlets will be given 
to their employes to pass along to friends outside the 
industry ... the grocer, the baker and the milkman. 
“It is more effective when presented by someone 
known to you,” says one person, “than if it merely 
comes through the mail from an unknown party.” 

The supplement was prepared with non-oil peo- 
ple in mind. It will be most effective if put into the 
hands of the general public. The idea of making it 
available to employes to pass to friends and neigh- 
bors is one good way of accomplishing this, If this 
is done on a wide enough basis the message can be 
carried to millions of people. The marketing divi- 
sion has an especially fine opportunity in non-oil 
producing states, because this is where the indus- 
try’s public relations is the poorest and the market- 
ing division is the only part of the industry operat- 
ing in such areas. 

Some companies are including the pamphlet in 
annual reports. Others are distributing it to dealers 
and jobbers. 

An API official writes: “...a superb job... one 
of the finest anyone has come up with . . .” We are 
justifiably proud of being able to have a small part 
in spreading the real oil price story... . 


... But We’re Not Satisfied 


“The Facts About Oil Prices” is already in its 
third printing. We want to print more. “An out- 
standing job . . . both needed and helpful. . .” 
writes an IPAA official. 

The need is obvious. And as long as this pam- 
phlet will help fill this need, we'll furnish reprints at 
our printing costs . . , in the hope even more copies 
will find their way into the homes of the millions 
of people outside the oil industry who help formu- 
late public opinion. 
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a QUICK LOOK at this issue... 





Prices of oils are relatively low despite recent 
LJ increases. New prices are not only economically 
justified but essential to assure future supplies of oils 
for national defense and emergencies. There was too 
little profit in oil before the price increases to promote 
vigorous development of new reserves. The U. S. was 
coming to depend too much on foreign oil, thereby 
jeopardizing the national welfare. For a clear picture 
of the price situation as described to Washington offi- 
cials by the president of Humble Oil & Refining Com- 
pany, Turn to Page 82. New Prices Needed to Help 
Assure Oil for Emergencies.......... Hines H. Baker 


More fire fighting facts are explained in this 
third installment by a recognized authority on the 
subject. Here he discusses proper steps to contro] and 
extinguish crude oil tank fires . . . including his own 
development, air agitation. Page 90. How to Control 
Crude Oil Tank Fires...............: J. L. Risinger 


Proved U. S. reserves of crude oil, natural gas 

liquids, and natural gas were increased during 
1956 and were at new highs at the end of the year. 
Canadian reserves also were expanded to new record 
levels. These results were revealed by the latest annual 
reports on reserves by American Petroleum Institute, 
American Gas Association, and Canadian Petroleum 
Association. Oil and Gas Reserves at New Highs in 
ee ee So S's, ons ace aaeokeacei es Page 103 


A Progress Report 


A record convention climaxes a banner year for 
AAPG and SEPM. The two groups join forces for 
a meeting in St. Louis. Here’s a review of the conven- 
tion theme and a list of officers. AAPG-SEPM Hold 
Annual Convention in St. Louis............ Page 110 


Radical improvements in seismic processes 
promise an improved ratio in finding productive 
horizons. Turn to Page 113. Magnetic Recording—a 
New Key to Data Interpretation. . . .Gilbert M. Wilson 


CT] A new land cable geophone which permits a 
rapid system of planting is described in the article 
beginning on Page 119. New Geophone Will Improve 
Seismic Field Production............. Alan D. Waldie 


a Iron out your problems associated with mag- 
netic recording and head construction. Beginning 
on Page 123, the author discusses some general aspects 

. . » New Developments Made in Direct Recording 
Head ig Aig Me ee ea A tay «yt A. S. Badger 
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NEXT MONTH... 











WHETHER YOU HAVE a vital interest or an idle 
curiosity in offshore operations, you'll find next 
month’s Wortp Om packed full of “must” reading. 
Significant facts and figures will show the magni- 
tude of the task of finding and recovering oil from 
beneath the coastal waters. 


This Special Report will cover: 
®@ ECONOMICS of the vast offshore exploration, 
drilling and producing activities. 


@ EXPLORATION developments and methods. 
® DRILLING trends and a preview of the types of 


rigs that will be drilling in ever increasing 
depths as the search for oil moves seaward. 


on Exploration Activities 


See how a study of surface radiation charac- 
teristics enables a trained observer to locate struc- 
tural conditions which may be favorable for the pro- 
duction of oil. The story starts on Page 126. ae 

Subsurface Faults by Radioactive Measurements. . 
W. J. Williams and Phillip J. Lorenz 


Splicing facts and figures together for a moun- 
LJ tain top look at exploratory prospects will play an 
important role in the over-all exploration effort. Here- 
tofore, figures have followed exploration methods from 
the first day, but little has been done to give meaning to 
them. See Page 129. Statistics Play Vital Role im 
HGS oceans cps abo se kas ed Frederic H. Lahee 


[4 Streamline exploratory methods by adopting 
new, speedier and less expensive methods. Not a 
substitute for established conventional methods, the new 
approach is intended to reinforce geophysical prospect- 
ing campaigns. Turn to Page 134. Modernized Core 
Drilling for Structure................ R. W. Biggart 


> Florida’s oil prospects are good. Geophysical 
exploration by all methods has had generally nega- 
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REPORT... 








® PRODUCTION practices and problems that will 
include a discussion of present workover 
practices and some tools and techniques now 
in the development stage. 


® LOGISTICS, TRANSPORTATION and COM- 
MUNICATIONS .. . three of the important 
behind-the-scenes activities vital to offshore 
activity. The scope and magnitude of these 
activities will be discussed. 


Each page of this Special Report on Offshore 
Operations is designed to place all the pertinent 
facts at your finger tips. Whether you are in Canada 
or South America . . . West Texas or Pennsylvania, 
this collection of information will answer your ques- 
tions on . . . just what makes offshore operations 
so important? 


Don’t miss it in your May issue of WORLD OIL. 


During the Past Year 


tive results. But if exploratory wells can be drilled for less 
cost in the future, results should improve. Limited sub- 
surface information indicates that Cretaceous and low- 
ermost Tertiary limestone should be productive along 
trends spanning the southern parts of the peninsula, 
roughly parallel to the south flank of the Ocala uplift. 
Page 140. South Florida’s Oil Prospects Are Good. ... 

H. T. Brundage 


History teaches in this review of the application 
of gravitation devices. Certain magnitudes are de- 
rived with the use of the gravimeter and torsion balance 
are evaluated by comparison in the article beginning on 
Page 146. Use of the Gravity Meter as a Torsion 
SN 3 rss coacen snes gas eeeeken V. G. Gabriel 


a You can’t replace brain waves. Exploratory 
science has been enhanced greatly during the past 
decade by new and improved oil finding tools. But this 
author says a time has come to ask the question . . . Js 
the importance of scientific apparatus being given pri- 
ority over the scientific brain? See Page 153. “Brain 
Waves”—Our Real Oil Finding Tool. . Jon M. Parker 
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THIS MONTH .. . continued 





DRILLING ARTICLES 


Here is a new approach to electric log inter- 

i pretation. Beginning on Page 159 is the first of a 
three-part series based on interpretation of oil wet 
rocks, fractured rocks and shaly sands. It’s entirely 
new. Based on the determination of relative perme- 
ability to the various fluids, it provides a new method 
of predicting well productivity from electric logs. 
Formation Evaluation by Log Interpretation....... 
S. J. Pirson 


Cc One operator has saved money by using a 
slug of heavy mud when the liner wiping plug 
reaches bottom. The drill pipe can be pulled dry and 
excess cement will be displaced up the hole and away 
from liner top. Read about it on Page 169. Mud Slug 
Cots Liner Cae)... clones 5 ededagen+sad J. J. Fowler 


ae Drainhole drilling techniques developed in 
California are proving successful in Oklahoma. 
Low porosity, low permeability formations with low 
gravity crude have been drainholed successfully. Drain- 
hole also opens additional formation face to fracturing 
operations. Turn to Page 170 for details. Drainhole 
Drilling Increases Oil Recovery...... Myron Buttram 


Cc New tools and techniques have been added to 
an old method of “fish” recovery. The third part 
of this series on Fishing Tools and Techniques tells how 
this has meant savings in time and equipment. See 


Page 176. Washover Operations. ..Weldon L. Medders 


a More accurate formation interpretation and 
faster penetrations rates are resulting from the 
development of a non-fluorescent oil which can be 
added to drilling mud. The article on Page 184 com- 
pares the benefits and costs of this oil with diesel and 
crude. What Non-Fluorescent Emulsion Muds Pro- 
WEES). och dadish. asied . danplievals <waniieas G, G. Baker 


PRODUCTION ARTICLES 


Simplify your deliverability forecasting for 
LJ gas reservoirs. Here is an explanation of an assign- 
ment that constantly confronts reservoir engineers. The 
step-by-step approach and the use of examples make 
it easy to understand. See Page 193. Estimate—Don’t 
Guess on Gas Reservoirs.............. Jack R. Fraser 


Optimum operating efficiency of electric mo- 
tors on an oil field lease is no accident. It is the 
result of planning and realization that the least expen- 
sive hookup is rarely the most economical. Beginning on 
Page 200 is a practical picture of a typical installation. 


Turn the Page »> 
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THIS MONTH .. . continued 





Engineering vs. Economics in Todav’s Electric Leases. . 


J. H. Day, Jr. 


Fracturing shoestring sands during a water- 
flood has proved successful in Kansas. Resulting 
increases in injection rates and well productivity have 
put the field on a paying basis. For details of the oper- 
Fracturing 
Page 210 


ation that pioneered this technique read .. . 
Shoestring Sands Successfully. 


A closed injection system has considerable ad- 
LC] vantage in minimizing corrosion and preventing 
plugging of injection well bores. Two representative 
systems now in operation are discussed in the article 
starting on Page 220. Closed Systems Protect Flood 
SU Spur bea¥ acl acasuutresdeterines L, E. Sharp 


A handy tool to keep in your file is the nomo- 

L] gram for wash tank syphon design on Page 233. 
You'll also find an explanation of how to use it. This 
Nomogram Can Simplify Syphon Design........... 
F. Schellmandein 


INTERNATIONAL ARTICLES 


Extremely important to the world oil picture 
LJ are the recent discoveries in Algeria, French Equa- 
torial Africa, Angola and Nigeria. They are particu- 
larly important to the consumer nations of Western 
Europe. For an up-to-date summary of African oil de- 
velopments read African Success Highlighted by 
an .'i died Rilaw betdinns dln Page 235 


The world’s largest marine offshore oil field 
LJ at Safaniya will be linked with the Ras Tanura 
refinery and terminal when Arabian American Oil 
Company completes its 142-mile, 22-inch, $21 million 
crude oil pipe line. See Page 238. Saudi Arab Offshore 
Field to Go On Production... . .H, T. Brundage 


Cuba‘s most important oil development in 

1956 was the discovery of what appears to be its 
first salt dome. Turn to Page 240 for a geologic evalu- 
ation of the three significant tests drilled by Cuban 
Kewanee Oil Company on a farmout from The Atlan- 
tic Refining Company and a summary of prospects. 
Cuba’s North Shore Offers Good Exploration Pros- 
Sh EEE SN Ape ee EN Harry Wassall 


Does deeper production exist in France's Pa- 
CJ rentis oil field, discovered in 1954? The field has 
estimated reserves of 175 million barrels at 7500 feet. 
Proposed is a deep test to determine whether deeper 
production does exist. New Test to Determine Deeper 
NEE GR TOGO on dn ccrcasascendonss Page 242 


India wants more oil produced within her own 

boundaries. Domestic demand is exceeding the 
domestic supply by 95 percent. These factors have 
combined to spur activity, Indications are that terms 
under which private capital from abroad can operate 
will be improved. See Page 243. India Opens Door 
Wider to Private Capital.............. Don Kliewer 
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Looking Ahead .. . 








April, 1957 


Lower Oil Demand Requires Less Supply .. . ‘The scheduled sharp cut in Texas 
allowable crude production in April reflects prospective decreases in both exports 
and domestic consumption. The April allowable of 3,564,665 barrels daily will 
represent a cut of 224,710 barrels. Less U. S. oil for Europe will be needed hence- 
forth, as Middle East oil begins moving in larger volume through the Mediter- 
ranean. Less oil for the U, S. itself will be required with the waning of the heating 
season. For the next several months the industry must gear crude production and 
refinery runs to smaller exports and lower total domestic consumption of oils. 


Full (Business) Steam Ahead. . . The Commerce Department and the Securities Ex- 
change Commission say reports that business expansion is slackening are not borne 
out by their latest survey. This tabulation produced, they said, $37.5 billion worth 
of new plant and equipment planned in 1957 by American business. 


Atmosphere Improves for Oil Industry .. . A healthier atmosphere for the oil in- 
dustry is the result of frank testimony by industry leaders who have appeared be- 
fore Congressional bodies. They have explained price hikes and defended their 
companies from charges of non-cooperation and monopolistic practices in connec- 
tion with the Oil for Europe program. 


Observers predict the defeat of Senate Bill S-11, the proposed amendment to 
the Robinson-Patman Act, relating to competitive price cuts by jobbers and re- 
tailers, despite Sen. Estes Kefauver’s desperate attempts to save this piece of legis- 
lation. Kefauver’s tactics are backfiring on him and other oil industry baiters in 
the Congress. 


Oil’s position is being made clearer to the nation. The presentations of facts 
should help to reduce the tendency to make the oil industry the nation’s “whipping 


boy.” 
. 


Drilling Boom Ahead for Four Corners . ... The projected 500-mile crude pipe line 
outlet for oil from the prolific Four Corners area, terminating in Los Angeles, will 
open up a “lagging” oil province to intense exploration. Considerable crude oil 
from the Four Corners area has either been shut in or subjected to an extra “tax” 
represented by truck hauling charges ranging from 25 to 40 cents per barrel. 
Hundreds of locations will now be drilled in view of the pipe line outlet. 


Leaders in the project are Shell Oil Co. and Standard Oil Co. of California. 
Shell will construct and operate the proposed line as agent for the operators, the 
Four Corners Pipe Line Co. Shell has completed most of the preliminary engi- 
neering work. Construction is slated to start in April. Crude shipments will start 
from the Four Corners area late in 1957. 


Double Benefits Due from Highway Building . . . The mammoth highway build- 
ing program will benefit the oil industry directly and indirectly. It will immediately 
boost sales of asphalt, diesel oil, lubricants, gasoline, and other products for use in 
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LOOKING AHEAD ... 








highway construction. Ultimately, the better highways will expand use of petro- 
leum products by motorists. 


Federal, state, county, and local governments will spend more than $100 billion 
on roads in the next 13 years. About half will be federal money. Highway spending 
will reach $5.8 billion this year, compared with $5.1 billion in 1956. It may top 
$8 billion by 1960. 


California Offshore Leasing Delayed. . . Awarding and processing of California off- 
shore wildcat leases may be delayed for at least a year. The California legislature 


-. has asked that further leasing be postponed until existing royalties are reviewed and 
z possibly modified. Only two wildcat leases have been awarded. Some half dozen 
are in the processing stage. Seismic and core hole exploration work offshore doubt- 
less will continue. 





Further processing of wildcat acreage cannot proceed until the legislature passes 
new legislation or adjourns without having taken any action. Adjournment is 
scheduled for June 14. Under existing law, wildcat leases are awarded on the 
basis of 12'% percent royalty and bonus. If the royalties are raised, some operators 
may be priced out of the offshore picture, as the deep water development will be 
costly and hazardous. 





New Tool for Permanent Completions .. . A through-tubing bridge plug may be 
: added shortly to the equipment being developed for permanent completion work. 
. It is capable of travel through 2-inch tubing and will expand to hold cement in 
7-inch casing. This will allow a zone to be perforated, tested and then isolated, to 
permit further tests higher up without pulling the tubing. 


More Exploration in Philippines Likely . . . Prospects are bright for an intensified 
oil exploration program in the Philippine Islands. The government has granted 49 


concessions, covering almost 8 million acres. It is likely that more and more U. S. 
technical assistance will be routed to the islands to push operations. Too, it is 
anticipated that other companies will build more refineries in the area, which is 
served currently only by the unit operated by Caltex in Batangas province. 


oT 


e 
) FPC Suggests Changes in Gas Law . . . FPC has suggested five major changes in 
the Natural Gas Act. It says they “are not inconsistent” with the new gas bill 


drawn up by oil and gas leaders. Changes include: (1) Establishment of a new 
gas pricing standard that will eliminate required use of the rate base pricing 
method ... (2) Elimination of certificates of public convenience and necessity for 
natural gas producers ... (3) The same treatment for independent producers and 
a interstate gas pipe line producers concerning prices and evaluation of natural gas 
7 . . . (4) Elimination of sales contract clauses between independent producers and 
interstate pipe line companies which allow price changes for purchase due to 
changed prices on gas resold by purchaser; and different payment, or payment 
offer, by purchaser or other purchasers to seller or other sellers . . . (5) Elimi- 
nation of cost and revenue consideration for other products obtained in conjunc- 
tion with natural gas production, including oil and liquid hydrocarbons. 





aceite 





New Bearing Lubricant? . . . Gas-lubricated bearings are coming out of laboratory de- 
velopment stage and show great promise for the future. Bearing shaft rides a film 
of gas separating it from the bearing surface. In one type, compressed gas is sup- 
plied continuously to bearing. Advantages: No possibility of contamination of 
products by lubricant, far less friction, no limitation to bearing temperatures. 
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highway construction. Ultimately, the better highways will expand use of petro- 
leum products by motorists. 


Federal, state, county, and local governments will spend more than $100 billion 
on roads in the next 13 years. About half will be federal money. Highway spending 
will reach $5.8 billion this year, compared with $5.1 billion in 1956. It may top 


$8 billion by 1960. 
* 


California Offshore Leasing Delayed. . . Awarding and processing of California off- 
shore wildcat leases may be delayed for at least a year. The California legislature 
has asked that further leasing be postponed until existing royalties are reviewed and 
possibly modified. Only two wildcat leases have been awarded. Some half dozen 
are in the processing stage. Seismic and core hole exploration work offshore doubt- 
less will continue. 


Further processing of wildcat acreage cannot proceed until the legislature passes 
new legislation or adjourns without having taken any action. Adjournment is 
scheduled for June 14. Under existing law, wildcat leases are awarded on the 
basis of 12'% percent royalty and bonus. If the royalties are raised, some operators 
may be priced out of the offshore picture, as the deep water development will be 


costly and hazardous. 
a 


New Tool for Permanent Completions .. . A through-tubing bridge plug may be 
added shortly to the equipment being developed for permanent completion work. 
It is capable of travel through 2-inch tubing and will expand to hold cement in 
7-inch casing. This will allow a zone to be perforated, tested and then isolated, to 
permit further tests higher up without pulling the tubing. 


More Exploration in Philippines Likely . . . Prospects are bright for an intensified 
oil exploration program in the Philippine Islands. The government has granted 49 


concessions, covering almost 8 million acres. It is likely that more and more U. S. 
technical assistance will be routed to the islands to push operations. Too, it is 
anticipated that other companies will build more refineries in the area, which is 
served currently only by the unit operated by Caltex in Batangas province. 


FPC Suggests Changes in Gas Law . . . FPC has suggested five major changes in 
the Natural Gas Act. It says they “are not inconsistent” with the new gas bill 


drawn up by oil and gas leaders. Changes include: (1) Establishment of a new 
gas pricing standard that will eliminate required use of the rate base pricing 
method ... (2) Elimination of certificates of public convenience and necessity for 
natural gas producers ... (3) The same treatment for independent producers and 
interstate gas pipe line producers concerning prices and evaluation of natural gas 

. (4) Elimination of sales contract clauses between independent producers and 
interstate pipe line companies which allow price changes for purchase due to 
changed prices on gas resold by purchaser; and different payment, or payment 
offer, by purchaser or other purchasers to seller or other sellers . . . (5) Elimi- 
nation of cost and revenue consideration for other products obtained in conjunc- 
tion with natural gas production, including oil and liquid hydrocarbons. 


New Bearing Lubricant? . . . Gas-lubricated bearings are coming out of laboratory de- 
velopment stage and show great promise for the future. Bearing shaft rides a film 
of gas separating it from the bearing surface. In one type, compressed gas is sup- 
plied continuously to bearing. Advantages: No possibility of contamination of 
products by lubricant, far less friction, no limitation to bearing temperatures. 
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Good Wells Make Good News 


April, 1957 


SANDFRAC®—a Dowell developed service—is one of the most widely used formation frac- 
turing treatments. Most lease crude oils can be used in Sandfrac. If necessary, they can 
be modified on location with addition agents to control thickness, fluid loss and emulsions. 
If suitable lease crude is not available, special refined oils can be used. This versatility, plus 
Dowell’s experienced personnel and dependable equipment, make Sandfrac a profitable 
treatment for many wells. Want proof? Just look at these cases. 


® Duval County, South Texas—(Old Well)—Completed in Queen City Sandstone 
through perforations 5129-5133 feet in April 1956, and tested 104 BPD 43.7° 
gravity oil. By June, well had gone completely to water. It did not respond to acid 
or emulsion breaker treatments. Then it was fractured with Sandfrac, using 5000 
gallons of 21° gravity crude from another zone, and 5000 pounds sand. After treat- 
ment, well produced at field allowable of 102 BOPD. At market price of $3.10 per 
barrel, $534.33 treatment cost was recovered in less than two days. 


® Kay County, Oklahoma—(New Well)—Open:.-hole completion in Maussissippian 
Chat 4148-4180 feet. Well tested 5 BOPD before treatment. Sandfrac, using refined 
oil, was selected because of crude storage costs and relatively low acid solubility of 
chat in this area. 500 gallons of Mud Acid spearheaded 10,000 gallons oil and 20,000 
pounds sand. Injection rate down 542” casing averaged 25.2 barrels per minute. Six 
months after treatment, production had leveled off at 40 BOPD. 


® San Juan County, New Mexico—(New Well)—Completed in Gallup formation 
of the Bisti Field. Before treatment, well tested 3.5 barrels oil per hour. Sandfrac, 
with 35,000 gallons lease crude and 26,000 pounds of sand, was used. Injection rate 
down casing was 50 BPM. After treatment, well tested 62 BOPH. 


® Lawrence County, Illinois—(New Well)—Completed in tight Benoist Sandstone 
in open hole 1860-1873 feet, well tested only a show of oil before treatment. Mud 
Acid spearhead preceded Sandfrac, using 10,000 gallons of lease crude, 10,000 pounds 
of sand and 250 pounds of F.L.A.* (Fluid Loss Additive). Injection was down 514” 
casing at 29 barrels per minute. Production after treatment was 110 BOPD, stabilizing 
at 65 BOPD. At market price of $2.90 per barrel, cost of $1,700 treatment was 
recovered in approximately one week. 


Dowell Engineers can help you tailor Sandfrac to the requirements of your well, or they 
may suggest another Dowell treatment for better results. Either way, it pays to deal with 
Dowell. For more information or service, call any of the 165 Dowell offices in the United 
States and Canada; in Venezuela, contact United Oilwell Service, or write to Dowell 


Incorporated, Tulsa 1, Oklahoma. : 
*Trade Mark of Dowell Incorporated 


Services for the oil industry <<>> 


A Service Subsidiary of The Dow Chemical Company 
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Must Limit U.S. Imports Quickly 











Nothing has been done to restrict U. S. oil im- 
ports, although it has been two years since adop- 
tion of a means for measuring desirable import 
volumes. 

In February, 1955, the President’s Cabinet 
Committee on Energy Supplies and Resources pro- 
claimed imports in excess of their 1954 ratio to 
domestic crude production (16.6 percent) a danger 
to national security. In June, 1955, Congress en- 
acted the Defense Amendment to the Trade Agree- 
ment Act, empowering the president to limit im- 
ports to 16.6 percent of domestic crude production. 


On several occasions since that time the Office 
of Defense Mobilization has requested voluntary 
curtailment of U. S. imports. Yet imports rose to 
18.3 percent of U. S. crude production in 1955, 
and then to 19.7 percent in 1956. Imports exceeded 
their 1954 ratio to production by 43 million barrels 
in 1955, and 81% million barrels in 1956. Even 
during the first two months of 1957, when UV. S. 
production was at new peaks and Suez blockage was 
hindering Middle East shipments, import ratio to 
production averaged 18.3 percent. 

Latest request for voluntary curtailment was on 
last March 6. However, this was one of Defense 
Mobilizer Flemming’s last acts before vacating the 
office. The attitude of his successor is not known, 
nor how long it will take his successor to become 
familiar enough with the situation to act. Nor does 
anyone know how much time will be required to 
complete the “renewed study” announced by 
Flemming. 

* 


Imports threaten to become more severe in 
the near future than ever before. The Suez Canal 
is expected to reopen soon, permitting large quan- 
tities of Middle East oil to reenter international 
markets after being absent since last October. 
This will bring about a sudden sharp decline in 
Europe’s need for U. S. crude. Unfortunately, this 
will occur at a time when UV. S. consumption in- 
variably reaches its lowest point of the year. 
Demand for U. S. oils may be as much as 1% 
million barrels per day less in the second quarter 
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of 1957 than record first quarter demand. Third 
quarter demand will be only slightly larger than in 
the second quarter. 

This means an immediate flood of oil unless both 
U. S. imports and producing rates are cut substan- 
tially in the months ahead. If U. S. producers are 
forced to absorb the whole reduction, it will not 
take long to severely damage the oil industry of 
this country. 

Time is running out, action should not be post- 
poned any longer. The means of measuring import 
volumes has been approved. It should be used— 
and quickly. 


National security is involved in a big way. A 
strong domestic U. S. oil industry capable of pro- 
viding a readily available supply adequate for 
national emergencies is essential. Without oil, fac- 
tories would grind to a sudden halt and people 
could not get back and forth to work. Chaos would 
reign. Military operations would be helpless with- 
out fuel for planes, tanks, ships and jeeps. Defeat 
would be certain. 

An abundant U. S. at-home supply made it pos- 
sible for America and her allies to “float to victory 
on a sea of oil” in World War II. The U. S. 
shipped twice as many tons of petroleum to fighting 
forces in World War II as all other tonnage com- 
bined (food, munitions, etc.). More recently, West- 
ern Europe had to turn to U. S. oil when loss of 
oil supplies due to blockage of Suez threatened 
economic and industrial collapse. The latter event 
demonstrated beyond all doubt the danger of ever 
becoming dependent upon a distant oil supply 
source, or one subject to interruption by outside 
political forces. 

Only a healthy domestic industry will be suffi- 
ciently active and competitive to assure the U. S. 
that an adequate at-home oil supply will be avail- 
able when the next national emergency strikes. 
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New Prices Needed to Help 
Assure Oil for Emergencies 


® Prices of oil are still low despite recent in- 
creases. The consumer still gets bargains in petroleum 


products. 


® Revisions were necessary to cover increased 
costs and give fair return on oil investments. 


© New prices are essential to vigorous develop- 
ment of vitally needed domestic oil reserves. 


® Prior to price changes, dangerous depend- 
ence on foreign oil was threatened. 


® Suez crisis emphasized importance of domes- 
tic oil to security of U. S. and its allies. 


By HINES H. BAKER 


President, Humble Oil & Refining Company 


Houston 


PRICES OF CRUDE OIL, gasoline and 
petroleum products generally are rel- 
atively low, despite the increases of 
early 1957. They are low considering 
the increases in costs of labor and 
materials used by the petroleum in- 
dustry. They are low in terms of the 
earnings and purchasing power of 
consumers. They are low in that the 
rate of return on domestic petroleum 
investments has been declining and is 
now less than in manufacturing in- 
dustries generally. Finally and most 
important, they are low in that they 
have not encouraged enough explora- 
tion to maintain the ratio of proved 
reserves to domestic demand. 

In the light of these facts, Humble 
Oil & Refining Company in late 1956 
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concluded that an increase in prices 
was long delayed and that as a buyer 
and seller of crude oil and gasoline, 
it should seek to adjust its prices up- 
ward. On the basis of its knowledge 
of conditions in the domestic petro- 
leum industry, the company believed 
that its action in January 1957 in- 
creasing prices was a step in the right 
direction, both in an immediate effort 
to supply the present extraordinary 
demand and for the long run, and 
that it would prove to be in the na- 
tional interest. This same view still is 
held. 

On January 3, 1957, Humble Oil 
& Refining Company increased its 
posted prices for crude oil in Texas 
by an average of about 35 cents a 


barrel, In announcing that increase, 
the company issued a statement set- 
ting forth the basic reasons for its 
action. The statement was as follows: 

“The immediate cause of this price 
change is the sharp increase in de- 
mand for domestic crude oil, particu- 
larly in Texas, that has developed 
since the flow of Middle East crude 
oil to Europe and the East Coast was 
drastically curtailed by recent events, 
Humble has been unable to secure its 
requirements at former prices. 

“An important cause of a more 
basic nature is the substantial rise in 
unit costs since the previous general 
increase in crude oil prices in June, 
1953. During this period of more than 
3% years crude oil prices generally 
have remained constant although 
wages and salaries, costs of materials 
purchased, and the investment re- 
quired for the same amount of pro- 
duction have all increased greatly. In 
view of these various circumstances, 
Humble has advanced prices by an 
amount that should help it to secure 
additional supplies which it has been 
unable to purchase to meet unusually 
heavy demands, and should also tend 
to encourage the rate of domestic ex- 
ploration and development of new oil 
resources desirable for reasons of na- 
tional security.” 

Beyond that statement of basic fac- 
tors, further information is here sup- 
plied. 


Crude Price Changes in 1957. 
Humble Oil & Refining Company con- 
cluded at the end of 1956 that a 
higher level of prices paid by it to 
those from whom it purchases oil was 
immediately appropriate and also in 
the right direction for the long run. 
This conclusion was based on the 
company’s immediate needs for more 
crude oil, higher costs and narrowing 
profit margins in the industry, the 
need for expanded exploration and 
development, and the long time re- 
quired to realize results from increased 
development. 

On January 3, 1957, Humble raised 
prices on the crude oil it handled by 
amounts varying generally from 25 to 
45 cents a barrel, depending on rela- 
tive values, and averaging about 35 
cents on the company’s total volume. 
The amount of the increase was 4 
matter of judgment. The general in- 
crease made seemed the minimum 
warranted by the circumstances. 


The level of general market prices 
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is determined by evaluation of buyers 
and sellers as to current and prospec- 
tive conditions of supply and demand. 
Some trial-and-error is involved in de- 
termination of a new level of market 
prices following initiation of price 
changes. At times in the past when 
others initiated price increases that in 
Humble’s judgment were not war- 
ranted by economic circumstances, 
Humble has resisted making changes. 
In 1947 Humble’s judgment to resist 
an upward movement in prices proved 
wrong, and the company had to meet 
a higher level in order to secure nec- 
essary supplies for its customers. In 
1948 Humble resisted another price 
increase, and in that case its judgment 
proved right, as borne out by the 
fact that the companies initiating the 
changes finally had to drop back to 
the general market level. If Humble’s 
judgment on crude oil prices in Jan- 
uary 1957 had been in error, other 
companies would not have changed 
their prices, and Humble would have 
taken action to move back toward the 
established market level. 

Humble posted price increases vary- 
ing among grades of crude oil in ac- 
cordance with its interpretation of 
their relative values. Other companies 
made changes which were smaller in 
some cases and larger in others than 
those posted by Humble. In West 
Texas, for example, Humble increased 
its price by 25 cents a barrel, but a 
number of companies raised prices by 
35 cents a barrel and one raised 30 
cents. Subsequently over a period of 
time, these purchasers dropped back 
to a 25 cent increase. For the Anahuac 
and Sweden grades, Humble posted 
an increase of 45 cents, but others 
raised comparable crudes only 35 or 
40 cents. Humble found that market 
conditions established a lower price 
than it had posted; and it adjusted 
its prices for these grades downward 
by 5 cents a barrel on February 1, 
1957. 

Adjustments of the type described 
are part of the process of finding the 
general market level. By the end of 
January, it appeared that the general 
market level for crude oil prices had 
increased about 25 cents a barrel in 
West Texas and the Mid-Continent 
areas, about 35 cents in East Texas, 
and about 40 cents along the Gulf 
Coast, with an average increase of 
about 30 cents in Texas and 25 cents 
in the Mid-Continent producing area. 


Suez Effect on Humble. In October 
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HINES H. BAKER has an- 
nounced plans to retire April 29 
as president and a director of 
Humble Oil & Refining Com- 
pany, Houston. He joined the 
Humble law department in 
1919 after practicing law with 
Foster and Hardwicke in Beau- 
mont and as a member of the 
firm of Baker and Baker. He 
has been a director of Humble 
since 1937, was vice president 
from 1941 to 1945, served as 
executive vice president from 
1945 to 1948 and was elected 
president in 1948. Baker was 
graduated from The University 
of Texas with B.A. and LL.B. 
degrees and was elected to Phi 
Beta Kappa. He has been con- 
tinuously active in civic and 
cultural affairs and has taken 
a leading role in various pro- 
fessional organizations. 











1956, crude oil production in Texas 
was 2,924,000 barrels daily. In the 
Texas market, Humble purchased 
366,000 barrels daily from others and 
had available a total supply including 
net production run from its leases of 
568,000 barrels daily. Its refinery runs 
were 241,000 barrels daily, of which 
about 150,000 was purchased oil. In 
addition Humble had some net pro- 
duction sold at leases to others in 
Texas and other states. 


Early in November the flow of 
crude oil from the Middle East to 
Europe and to the East Coast of the 
U. S. was drastically reduced by the 
closing of the Suez Canal and the 
disruption of pipe line movements 
from Iraq to the Eastern Mediter- 
ranean. On November 2, 1956, Hum- 
ble was advised by affiliates of Stand- 
ard Oil Company (N. J.), its largest 
customers, of an additional emer- 
gency export requirement at the rate 
of 5 to 8 million barrels a month for 
November and December. This con- 


stituted an increase of more than 50 
percent in the amounts customers 
wished to purchase from Humble. 
The company also was advised that 
substantial emergency requirements 
might continue for an indefinite 
period, depending upon the restora- 
tion of normal movements from the 


Middle East to Europe. 


Humble was asked to use its best 
efforts to provide the maximum pos- 
sible quantity for export to Europe, 
although it does not normally supply 
oil for Europe. It proceeded immedi- 
ately to make available all the sup- 
plies it could from its receipts and 
inventories and to purchase addi- 
tional supplies from others. In No- 
vember and December, Humble was 
able to supply for export to Europe 
7,611,000 barrels, which was less than 
its customers could have taken if the 
company had been able to make more 
available. It was able to do this only 
by extraordinary spot purchases of 
3,605,000 barrels from other compa- 
nies and by drawing on its inven- 
tories. The company’s inventories at 
coastal terminals for tanker loading 
were virtually exhausted by the end 
of December, so that its ability te 
meet requirements in 1957 depended 
on the supplies that it could secure 
from current production and from 
spot purchases from other companies. 


Humble representatives made 
appearances before the Railroad 
Commission of Texas presenting vigor- 
ously the company’s additional re- 
quirements for crude oil in Novem- 
ber, December and January. There 
were other purchasers, however, who 
apparently did not need or want 
additional supplies of crude oil, as 
indicated by their nominations. After 
weighing evidence on market demand 
and other factors, as provided for by 
the Texas conservation statutes, the 
Railroad Commission set allowable 
production in December and January 
at only slightly higher levels than in 
November. After crude oil inventories 
showed a substantial decline, it al- 
lowed a further increase of over 
100,000 barrels daily for February. 
The allowable production established 
by the commission did not make 
available to Humble as much oil as 
it wanted. This is said as a fact and 
not as a criticism of the commission, 
because it had many factors to con- 
sider in the performance of its legal 
duties. 


Humble repeatedly sought to buy 
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FIGURE 1—Prices of petroleum products and major costs of the petroleum industry at the end 
of the years 1947 - 1956 (1947 - 49 = 100). 


crude oil from other companies, but 
was unable to secure oil in the quan- 
tities needed. In December it bought 
outright what oil was available, in- 
cluding 2,282,000 barrels it was able 
to buy from inventories held by sev- 
eral companies only by agreeing to 
make available an equivalent amount 
of oil in 1957 at the same prices they 
charged Humble. Because of the 
urgent needs of its customers, Hum- 
ble bought crude oil on this basis, 
thereby taking the risk of having to 
buy oil at higher prices in 1957 to 
take the place of oil exported to 
Europe at lower prices. By the end 
of the year Humble was no longer 
able to secure additional supplies 
from other companies at prevailing 
prices or even through special ar- 
rangements such as described. 
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As a result of the preceding cir- 
cumstances, Humble’s prospective re- 
ceipts of crude oil at the end of 1956 
were such that it could plan to supply 
for export only 600,000 barrels in 
January against a minimum export 
demand of 5,500,000 barrels. Humble 
was advised by its principal cus- 
tomers that unless additional supplies 
could be made available it would be 
necessary to divert tankers from the 
Gulf Coast to the Middle East. This 
action would reduce the ability of 
tankers to deliver oil to Europe and 
would increase costs because of the 
distance and cost of the trip around 
Africa. 

Efforts to make available addi- 
tional oil on the Gulf Coast appeared 
highly desirable in the situation that 
existed at the end of December. 


Humble concluded that the only pos. 
sible method remaining by which it 
might secure such supplies was to 
raise its price for crude oil. From its 
knowledge of the basic economic 
situation in the domestic petroleum 
producing industry and of the im. 
plications of the crisis in the Middle 
East for long-term domestic petro- 
leum requirements, Humble decided 
that a higher level of posted prices 
at which it buys and on the basis of 
which it sells crude oil was required 
both immediately and for the long 
run. The company hoped that this 
action would make available some 
additional supplies for emergency 
shipments to Europe. It believed also 
that such a move was consistent with 
the desirable long-term objective of 
seeking to assure for Humble a 
greater potential source of domestic 
supplies for its customers in the long 
run. 


Domestic Oil Is Vital. The Suez 
crisis emphasized the hazards in- 
volved in use of oil from the Middle 
East. It demonstrated dramatically 
that future supplies of domestic oil 
are even more important for the se- 
curity of the U. S. and its allies than 
had been generally realized. In Hum- 
ble’s judgment the crisis meant that 
proved domestic reserves of petro- 
leum should grow at least as rapidly 
as domestic demand, in order to 
avoid the risk of increasing depend- 
ence on foreign oil. By this criterion, 
the level of prices that had prevailed 
in recent years was inadequate. 

Although drilling has continued to 
increase, proved domestic reserves of 
crude oil have increased in recent 
years at a considerably slower rate 
than domestic demand. In 1954 and 
1955, they increased by only about 
1.1 million barrels, or an average 
annual rate of only 1.8 percent. Do- 
mestic demand has continued to grow 
at an average rate in excess of 4 per- 
cent annually. Domestic productive 
capacity has been rising at a satis- 
factory rate relative to normal re- 
quirements. But there has been a 
deterioration in the basic relationship 
of known reserves to demand. The 
trend in this relationship, which is 
the basic measure of the adequacy of 
domestic exploration in terms of fu- 
ture requirements, is shown for the 
period 1941-1956 in Table 1. 

The tabulation shows that proved 
domestic petroleum reserves are now 
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g- less adequate in relation to domestic percent in machinery and motive in 1955, and 6 percent in 1956, mak- 
it demand than at the beginning or end products, as shown in Table 2 and ing a cumulative increase of more 
to of World War II. In 1956 proved’ Figure 1. The prices of these com- than 14 percent. The price of J-55 
its domestic petroleum reserves were modities are major elements of cost steel casing for new wells increased 
ic only 11 times the annual rate of do- in petroleum operations. 4.5 percent in June, 1953, 3.1 percent 
m mestic demand. This ratio of reserves The changes in two of the oil in- in July, 1954, 7.0 percent in July, 
n- to demand is considerably lower than  dustry’s principal cost items, wages 1955, 7.7 percent in July, 1956, and 
lle in the past and less than is desirable. and steel, can be illustrated by the 3.3 percent recently, making a cumu- 
0- This declining ratio reflects the lack experience since the general crude oil lative increase of about 28 percent 
ed of incentives for domestic exploration price increase in June, 1953. Wage since May, 1953. The price of this 
es and development of new resources. rates in petroleum operations in- casing is now $198.25 a ton, com- 
of creased 4 percent in 1953, 4 percent pared with $154.65 at the end of 
od Factors Affecting Crude Prices. 
ng Against this background of recent 
Lis developments, examine the broader — Pabje 1 Relation of Proved Reserves to Domestic Demand in the U. S. 
ne considerations affecting crude oil 
[ 1 
2 | —* P Mame yd es Domestic Ratio of Proved 
so Two important facts stand out: Million eects Demand Petroleum Reserves 
th 1. Petroleum prices have not kept Nat. Gas Million to Domestic Demand 
of pace with the increase in costs. Crude Oil Liquids | Total Barrels Total Liquids _ 
. aT ns grees a 18,300 2,850 21,150 1,486 14.2 
: 2. The rate of earnings on domestic 4946 19.942 3.078 23.020 1,793 12.8 
= petroleum operations has been de- eae ere et igh ore os 
1g ‘linino :< cc wlatseraler _— ’ - > > ’ : ° 
: eae em is relative 49 rt a Source: American Petroleum Institute (reserves) and Bureau of Mines (demand). 
it should be as compared with other 
industries, considering the risks in- 
eZ 
volved. , : 
n- Table 2—Wholesale Commodity Price Indexes, 1947-1949 = 100, 
le Oil Prices Behind Rising Costs. for Petroleum and Other Major Groups 
Since 1947 there have been only two Year Year Dec. Est. Jan. 
. general increases in crude oil prices. 1948 1953 1956 _1957__ 
C- ‘rude oi ices j oH rey. Petroleum and Products 111.7 112.7 120.9 129.3 
in wag hey Decay’ ee : fier Major Groups Particularly Affecting Petroleum Costs ie R 
Bea He. TEC. ry Iron and Steel 104.3 131.3 163.3 N.A 
€ slightly in 1949-1950, and did not Metal and Metal Products 103.9 126.9 152.4 N.A 
% increase generally until 1953. An Machinery and Movive tice ad — ees 
« advance of about 25 cents in 1953 ~ , 
¥ raised the average price to about 
0 1) 7 “ arra . sc , ~ , ° ° 
|- ah onal rag pins i se Table 3—Net Income and Net Assets* of Eight Important Oil Compa- 
n, eels “maate | a pr goed beens nies With Relatively Large Production and Without Substantial Income 
d five years. The second general ad- From Foreign Operations. wes 
| vance followed the wen Humble 1947 1948 1949 1950 1951 1952 1953 1954 1955 1956 
‘0 made in January, 1957, and appears ar rah TA TEE Lie OMe TOM peteet 
of to have raised average industry prices Net Income—Million $ 
at to about $3.07 per barrel, compared Humble 124.1 186.1 120.5 129.4 169.5 145.3 164.3 146.3 175.0 178.9 
re with $2.60 at the end of 1947. an Std. (Ind.) 94.9 140.1 102.7 123.6 148.7 120.0 1248 1172 1571 1678 
4 + epee Petra Phillips 40.9 726 445 51.6 73.7 753 768 762 95.2 95.2 
it increase O percent. Continental —E ye t ora 41.3 38.1 409 41.7 464 518 
Ths bined tte ee oo |e 29.2 493 33.7 373 41.7 394 435 382 413 412 
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‘ troleum and products as o January Shell 61.4 1138 804 94.2 97.0 90.9 115.4 121.1 125.5 135.8 
7 29, 1957, following the recent price Amerada 149 226 WA 154 243 159: 165 “192 “oe ise 
W increase, was 29 percent higher than Total 417.9 678.5 458.5 522.4 619.3 552.9 6154 590.0 698.1 732.4 
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e wholesale price indexes at the end of 
1956 showed increases of 63 percent 8 Companies 17.39 24.26 14.58 15.26 16.30 13.26 13.70 12.16 13.10 12.60 
d for iron and steel, 52 percent for * Shareholders’ Investment 
y metal and metal products, and 43 Source: Annual reports and preliminary statements for 1956. 
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May, 1953. While these numerous 
wage and price increases were taking 
place, crude oil prices generally re- 
mained the same during the 3-year 
period prior to the recent advance. 

In addition to the effect of the 
large increases in costs of materials 


and labor, the petroleum industry 


% Return 


has had to contend with other factors 
adding greatly to its costs. The in- 
creasing depth of new wells, the in- 
creasing proportion of dry holes, and 
the rising volume of work in expen- 
sive areas, such as offshore drilling, 
all contribute to rising unit costs. 
Constant improvement in technology 




































































ALL MFG. LC PETROLEUM if’ 

” i.” vt 
~ * Pa 
ra \ | 7 / ~ Verse eeeeeseseafeet” / 
/ / 
/ SV N / 
» “N\ / 
\ Fi™ 
10 . — “teen \ of Da, / 
IRON AND STEEL Al/ Y 

5 ee — — 
9947 1948 1949 1950 1951 1952 1953 1954 1955 


# Industries with book net assets over $5 billion on January 1, 1955. 
Source: First National City Bank of New York Monthly Letter. 


FIGURE 2—Net return on net assets of leading corporations in selected industries,* 1947-1955. 
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and investment in more efficient 
equipment have been offsetting fac. 
tors that have helped to make the 
advance in wholesale prices of petro- 
leum and products relatively smaller 
than that of many other commodities, 


The preceding factors have oper- 
ated to increase industry costs on the 
order of 10 to 15 cents a barrel an- 
nually. This would indicate an in- 
crease in costs of 35 to 50 cents a 
barrel since the last general advance 
in crude oil prices in June, 1953, 
This consideration was a major fac- 
tor in Humble’s decision as to the 
amount of the price increase it made 
in January, 1957. 


Return on Assets Lower. The fact 
that costs for petroleum have risen 
more than prices has meant decreas- 
ing profit margins and a lower rate 
of return on investments in domestic 
petroleum operations. 

Despite the popular impression of 
greatly increased profits in the petro- 
leum industry, Humble’s studies indi- 
cate that the rate of return on in- 
vestments in domestic petroleum op- 
erations has been declining during 
the past 10 years. Table 3 shows the 
net income and net assets of eight 
important domestic oil companies 
that are relatively large producers 
without substantial income from for- 
eign operations. It shows that the 
total investment by the eight do- 
mestic companies listed had approxi- 
mately doubled between 1948 and the 
end of 1956, whereas their net income 
was only 40 percent higher in 1956 
than the average in 1947-1949. Con- 
sequently, the rate of return on in- 
vestment had declined to a level that 
falls below the average for manufac- 
turing corporations generally, al- 
though the rate of return should be 
higher because of the greater risks in 
oil producing operations. 

Table 4 shows the return on net 
assets of leading corporations by 
major industrial groups. It indicates 
a return of 14.2 percent on petroleum 
producing and refining, including the 
high return on large foreign invest- 
ments, compared with 15 percent for 
corporations engaged in manufactur- 
ing generally. It should also be noted 
that the rate of return in 1955 in a 
number of industries, such as chemi- 
cals, cement, iron and steel, automo- 
biles, and aircraft, was higher than in 
petroleum operations. The return for 
the petroleum industry in 1954 and 
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1955 was at its lowest postwar level. 
But the 1955 rate of return in manu- 
facturing generally and in several 
major industries was at the highest 
level in five years. (See Table 5 and 
Figure 2.) 

Humble’s experience illustrates the 
decreasing rate of return on domestic 
petroleum investments, Its net in- 
come in 1956 of $179,000,000 was 
only 9 percent more than in 1953 
and actually less than the income 
eight years before in 1948. By com- 
parison, the company’s investment 
has increased approximately 25 per- 
cent since the end of 1953 and 87 
percent since the end of 1948. Hum- 
ble’s rate of return in 1956 was less 
than 15 percent on its average net 
investment, and much less than that 
on recent investments. 

It is well to note that average re- 
turns on total petroleum investments 
substantially overstate the rate of re- 
turn being realized on current invest- 
ments because of the much higher 
level of costs now being incurred than 
was the case for reserves acquired in 
earlier years. It cannot be expected 
that money will be reinvested in ex- 
ploration and development in order 
even to replace current production, 
much less to expand reserves, unless 
the return on current investments ap- 
pears sufficiently attractive to com- 
pensate for the risks taken. 


Gasoline Price Changes. As a di- 
rect marketer of gasoline in Texas 
and New Mexico, Humble had to 
decide what part of the increase in 
cost of crude oil it should seek to 
recover from gasoline. It had to con- 
sider the situation of its refinery and 
also the increase in prices paid to 
several inland refineries for gasoline 
bought from them to supply part of 
its market. 


Humble estimated that the average 
price of the crude oil used at its re- 
finery increased about 35 cents a 
barrel. The output of products from 
a barrel of crude oil is about 40 gal- 
lons after allowing for refinery use 
and losses. In order for the company 
to realize in its refining operations 
the higher price of the crude oil used, 
whether from its own production or 
from purchases, it was necessary to 
realize nearly one cent a gallon more 
on all refined products. Therefore, 
Humble decided to raise prices at 
which it sells gasoline to service sta- 
tions by one cent a gallon. The inland 
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FIGURE 3—Gallons of regular gasoline purchased with an hour's pay in manufacturing. 
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Table 4—Percent Return on 


Selected Industrial Groups. 





Net Assets of Leading Corporations in 





No. of 
Cos.” Industrial Group _-—_-1947 1948 1949 1950 1951 1952 1953 1954 1955 
26 Tires, Rubber Products 16.0 13.4 8.7 15.9 16.4 13.4 14.0 11.9 15.1 
27 Lumber 33.1 23.1 10.7 17.0 16.0 11.4 10.3 9.7 14.2 
76 Paper and Allied Products 23.7 19.6 12.8 17.1 16.1 12.0 12.2 12.4 13.8 
61 Chemical Products 17.2 16.9 17.1 21.4 16.3 13.5 13.2 14.4 17.7 
24 Drugs and Medicines 20.7 21.3 16.2 21.9 19.9 14.6 13.8 14.8 18.3 
92 Petroleum Production and 
Refining 19.9 27.9 15.7 15.2 16.6 14.5 14.7 13.8 14.2 
32 Cement 11.5 17.0 18.8 17.8 14.5 14.3 15.0 18.6 20.3 
56 Iron and Steel 11.3 13.9 11.6 15.3 12.3 88 11.6 9.4 15,2 
11 Agricultural Implements 11.0 13.6 15.8 15.7 119 109 81 69 88 
75 Building, Heating, 
Plumbing Equipment 19.6 20.1 12.6 17.8 13.8 10.9 10.2 9.8 11.5 
87 Electrical Equipment, 
Radio and TV 19.9 20.3 17.3 22.5 16.0 14.8 14.9 13.9 12.8 
157 Machinery 17.0 18.6 12.4 14.2 14.9 14.1 12.9 11.7 11.6 
29 Office Equipment — 24.3 18.4 19.3 16.9 14.3 13.2 14.7 16.9 
41 Nonferrous Metals 14.8 15.3 8.0 14.5 13.5 11.5 11.0 10.8 16.7 
49 Instruments, Photo Goods —_ — — —«— —s—-— — ‘13.5 16.9 17.7 
15 Autos and Trucks 20.7 25.4 30.2 32.5 17.6 18.7 19.4 18.0 29.1 
41 Aircraft and Parts —6.0 2.9 8.2 14.3 9.1 17.9 20.1 27.1 24.7 
1,765 Total Manufacturing 17.1 18.2 13.9 17.1 14.4 12.3 12.7 12.3 15.0 
21 Coal Mining 11.4 16.1 7.2 8.7 90 66 3.5 1.7 5.6 
36 Metal Mining 13.0 11.4 7.2 14.7 14.3 10.4 8.8 10.0 13.7 
11 Other Mining, Quarrying 24.3 24.9 29.4 29.8 25.8 24.2 24.4 26.8 26.2 
68 Total Mining, Quarrying 16.0 20.5 12.0 13.2 13.0 10.1 7.9 8.2 11.9 
Source: First National City Bank of New York Monthly Letter. 
Table 5—Rate of Return on Net Assets of Leading Corporations 
By Major Industries, 1951-1955 
Per Cent Return Change 
1951 1952 1953 1954 1955 1951-1955 
Petroleum Prod. & Ref. 16.6 14.5 14.7 13.8 14.2 — 2.4 
All Manufacturing 14.4 12.3 12.7 12.3 15.0 + 0.6 
Iron and Steel 12.3 8.8 11.6 9.4 15.2 + 2.9 
Chemical Products 16.3 13.5 13.2 14.4 17.7 + 1.4 
Autos and Trucks 17.6 18.7 19.4 18.0 29.1 +11.5 
Source: First National City Bank of New York Monthly Letter. 
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refineries from which it buys gasoline 
to supply more than 30 percent of its 
gasoline market raised their prices to 
Humble by an average of one cent a 
gallon, with a range from 0.875 to 
1.25 cents. The amount of Humble’s 
increase was therefore the minimum 
amount that would cover the higher 
prices for crude oil used to make 
gasoline at its refinery and for gaso- 
line purchased from other refineries. 

Humble’s tankwagon price for 
regular gasoline was increased gen- 


erally in Texas from about 15.5 cents 
a gallon to 16.5 cents, excluding 
taxes. This increase was 6.5 percent. 
With a normal dealer margin of 5.5 
cents a gallon, the delivered price of 
Humble’s regular gasoline to cus- 
tomers, excluding 8 cents in Texas 
and federal gasoline taxes, is about 
22 cents a gallon. In terms of per- 
formance, the quality of Humble’s 
regular gasoline now is about equal 
to that of premium gasoline three 
years ago, although its price is one 





Table 6—Gasoline Prices Related to Hourly Earnings, United States. 


Average Retail Price 
of Regular Gasoline 
at 50 Cities 
(Per Gallon) 


Excl, Tax Incl. Tax 
1919 $0.2541 $0.2547 
1920 0.2974 0.2983 
1921 0.2611 0.2631 
1922 0.2482 0.2520 
1923 0.2106 0.2197 
1924 0.1946 0.2094 
1925 0.2009 0.2220 
1926 0.2097 0.2338 
1927 0.1828 0.2109 
1928 0.1790 0.2094 
1929 0.1792 0.2142 
1930 0.1616 0.1995 
1931 0.1298 0.1698 
1932 0.1330 0.1793 
1933 0.1241 0.1782 
1934 0.1364 0.1885 
1935 0.1355 0.1884 
1936 0.1410 0.1945 
1937 0.1459 0.1999 
1938 0.1407 0.1951 
1939 0.1331 0.1875 
1940 0.1275 0.1841 
1941 0.1330 0.1923 
1942 0.1446 0.2043 
1943 0.1456 0.2053 
1944 0.1462 0.2059 
1945 0.1448 0.2050 
1946 0.1469 0.2077 
1947 0.1693 0.2311 
1948 0.1954 0.2588 
1949 0.2027 0.2679 
1950 0.2008 0.2676 
1951 0.2031 0.2715 
1952 0.2024 0.2756 
1953 0.2128 0.2869 
1954 0.2156 0.2904 
1955 0.2142 0.2907 
1956 (Est.) 0.2161 0.2989 


Gallons of Gasoline 
Purchased with 


Hourly an Hour’s Pay 
Earnings in ___im Manufacturing _ 
Manufacturing Excl. Tax Incl. Tax 

$0.477 1.88 1.87 
0.555 1.87 1.86 
0.515 1.97 1.96 
0.487 1.96 1.93 
0.522 2.48 2.38 
0.547 2.81 2.61 
0.547 Zita 2.46 
0.548 2.61 2.34 
0.550 3.01 2.61 
0.562 3.14 2.68 
0.566 3.16 2.64 
0.552 3.42 2.77 
0.515 3.97 3.03 
0.446 i Bs 2.49 
0.442 3.56 2.48 
0.532 3.90 2.82 
0.550 4.06 2.92 
0.556 3.94 2.86 
0.624 4.28 3.12 
0.627 4.46 3.21 
0.633 4.76 3.38 
0.661 5.18 3.59 
0.729 5.48 3.79 
0.853 5.90 4.18 
0.961 6.60 4.68 
1.019 6.97 4.95 
1.023 7.06 4.99 
1.086 7.39 5.23 
1.237 ye 3.20 
1.350 6.91 5.22 
1.401 6.91 3.20 
1.465 7.30 5.47 
1.594 7.85 5.87 
1.673 8.27 6.07 
1.765 8.29 6.15 
1.81 8.40 6.23 
1.81 8.45 6.23 
1.98 9.16 6.62 


Source: American Petroleum Institute (gasoline prices) and Bureau of Labor Statistics 


(hourly earnings) 





Table 7—Relation of U. S. Gasoline Demand and Inventories 


1941 1946 
Inventories, Jan. 1, 
Million Barrels 84.4 97.7 
Rate of Demand for Year, 


Thousand Barrels Daily 1,903 2,139 
Days’ Supply Related to 
Demand During Year 44.4 45.7 





1951 1954 = 1955, 1956 1957 
116.8 157.9 155.4 165.4 185.8P 
3,102 3,466 3,750 3,873 4,060F 


37.7 45.6 41.4 42.7 45.8 


Source: Bureau of Mines (demand and inventories) and American Petroleum Institute. 
P—Preliminary. Inventories as of December 28, 1956. F—Forecast. 
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cent less than premium gasoline was 
in 1954. 

The American Petroleum Institute 
reports that the average retail price 
of gasoline, excluding taxes, in 50 
cities was 21.61 cents a gallon in 
1956. If this price were to advance 
generally by one cent a gallon to 
22.61 cents, it would still be only 1.33 
cents, or 6 percent, above the average 
price in 1953. Even with such an 
increase, gasoline continues to be a 
better buy than in the past. The 
average hourly earnings in all manu- 
facturing were reported to be $2.05 
at the end of 1956, compared with 
$1.77 in June, 1953, an increase of 
over 15 percent. With the pay from 
an hour’s work, the average employe 
in manufacturing can buy nine gal- 
lons of gasoline, excluding taxes, 
compared with 8.3 gallons in 1953. 
Even taking into account taxes, 
which have increased from an aver- 
age of 7.4 cents a gallon in 1953 to 
8.9 cents a gallon currently, the pay 
for an hour’s work in manufacturing 
will still buy 6.6 gallons of gasoline 
now compared with 6.2 in 1953. In 
fact, the pay for an hour’s work buys 
more gasoline than in any prior year, 
as shown by Table 6 and Figure 3. 
Furthermore, the quality of gasoline 
today is far superior to that in earlier 
years. 

The question has been raised why 
gasoline prices should increase at all 
in view of a current level of inven- 
tories considerably higher than a year 
ago. The level of inventories is only 
one factor affecting prices. Costs and 
the current relation of demand and 
new production, taking into account 
seasonal factors, are far more im- 
portant influences on price than in- 
ventories. 

The seasonal nature of the demand 
for gasoline and heating oil means 
that gasoline stocks normally increase 
substantially in winter and decrease 
in summer, while heating oil stocks 
decrease in winter and increase in 
summer. Industry operations geared 
to this fact, including the accumula- 
tion of seasonal inventories, allow the 
industry to meet consumer require- 
ments at the lowest possible cost. Fur- 
thermore, as demand increases it is 
necessary to carry larger total inven- 
tories to fill additional lines and tanks 
in order to avoid any risk of short- 
ages. Surveys by the National Petro- 
leum Council at the request of the 
government have shown that about 
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36.5 percent of inventories of gasoline 
and other clean products are re- 
quired as pipe line fill and in tank 
bottoms. A substantial part of the 
available inventory is required for 
normal operations, with the result 
that only a relatively small part of 
the total inventory is available for 
market. 

The figures on inventories of gaso- 
line in relation to demand, shown in 
Table 7, provide a perspective on the 
situation in recent years. 

The tabulation shows that in terms 
of days’ supply, gasoline inventories 
are quite close to what they have 
been in many previous years, such 
as 1941, 1946, and 1954. Only in a 
short term perspective of selected re- 
cent years do gasoline inventories ap- 
pear high in terms of demand, and 
that may be the result of seeking to 
meet the rapidly increasing demand 
for distillate which is concentrated 
largely in the winter months. 

Gasoline inventories at the begin- 
ning of 1957 were about 20 million 
barrels or 12 percent higher than a 
year ago. In Humble’s judgment they 
were higher than necessary for this 
time of year, but probably by not 
more than three to five days’ supply 
in terms of the average rate of con- 
sumption estimated by the Bureau of 
Mines for 1957. In this light, the 
level of gasoline inventories at the 
beginning of 1957 was not such a 
burden on the market as to preclude 
the prospect of reflecting the higher 
price of raw materials in the price 
of gasoline. Furthermore, the seasonal 
addition to gasoline inventories in 
January was smaller than in any of 
the four preceding years. In other 
words, the current relation of de- 
mand to supply was stronger than 
normal at this time of year. Conse- 
quently, gasoline inventories of 196,- 
400,000 barrels on February 1 were 
only 13,700,000 higher than a year 
ago, a considerable improvement 
from a month earlier. With recent 
adjustments being announced in re- 
finery runs and yields in an effort to 
supply more oil for Europe, there 
should be a decline in the level of 
inventories relative to demand. 
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if Oil Could Speak 


If oil could speak it would have many fascinating truths to tell the 
non-9il public—truths that would win 
thousands of new friends for the oil in- 
dustry. 

But, oil can’t speak—you can. You, as 
an individual, can win many new friends 
for the oil industry if you will pass the 
true facts on to your non-oil industry 
friends. 

Here are some of those true facts. They 
are being presented for one purpose: To 
keep you posted on your industry, so you 
can tell the story oil is unable to relate. 

Read these facts. You will find them 
informative—and interesting. 


“If Oil Could Speak” it would tell the American public: 


@ Experience has shown that an average production rate of 9 percent of 


reserves can be safely maintained. Thus, to produce an additional 
barrel of oil to satisfy one barrel of new demand, the oil industry 
must discover 11 barrels of reserves. 


® Cost of finding new crude reserves is increasing. The higher finding 


costs result from the greater difficulty experienced in finding: oil, 
higher labor and material costs and the fact that the average depth 
of all new wells drilled is increasing. 

Within the last 15 years the average depth of all new oil wells drilled 
has increased 38 percent. And the cost of drilling a well increases 
according to depth as follows: Cost per foot at 4000 feet—$12.50; 
cost per foot at 8000 feet—$17.00; 12,000 feet—$26.50; 16,000 feet— 


$153.00. 
* 


@ One out of every four development wells are dry holes, 


@ In one year the oil industry risked $3.3 billion on oil exploration and 


development—and $.5 billion to equip wells and leases for a total of 
$3.8 billion. This compares with about $8 billion spent in the same 
year for new plant and equipment by all manufacturing. 

Of the $3.3 billion risked by the oil industry, about $1.8 billion proved 
to be successful investments and about $1.5 billion was lost. This $1.5 
billion lost represented about 25 percent of the gross income realized 
by operators after payment of royalties. Such odds, even with a tax 
offset, assuming income to cover them, become a critical factor. 


@ In no other industry is the risk of capital loss so great. Example: In 


most industries a capital outlay of X dollars will bring to the investor 
a factory or plant of approximately X value with a known life of 
utility and productive capacity. In the oil industry a capital outlay 
of X dollars in a wildcat will result in a dry hole 9 times out of 10— 
or a million-barrel oil reserve 1 time out of 44—or a 10-million-barrel 
oil reserve 1 time out of 200. 

. 


Remember: Oil can’t speak—you can. Only you can give the non-oil 


public the true facts about your oil industry. 
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FIGURE 1 





FIGURE 2 


Chances of slopover from foam application are smaller in large tanks. The 30-foot diameter tank at left had burned 30 minutes before foam 
was applied. It did not slop over. The drum at right which contained the same type of crude was allowed to burn only 20 minutes before foam 
was applied; yet it slopped over. 


Safety and Fire Protection—Part III 





How to Control Crude Oil Tank Fires 


Here are the latest fire control and extinguishment methods including the 


author’s own development—air agitation. 


By J. L. RISINGER 
Maplewood, N. J. 


A LARGE CRUDE o1L tank is located about eight miles 
from a refinery. Water and foam are available at the 
farm but no personnel is available except at intervals. 
The tank farm is large and some of the tanks are of com- 
position or wood roof construction and therefore not 
lightning proof. The tanks do not have lightning pro- 
tection. 

The farm is not equipped for air agitation, Should a 
fire occur, it will be from | to 2 hours before fire fighters 
arrive with proper fire fighting equipment. By this time, 
the heat wave will be from 18 to 30 inches in depth and 
slopover would occur if the foam were turned on. 
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Suppose the tank on fire is filled to capacity, or near- 
so. What can be done? The following procedures are. 
suggested : 

1. The first to arrive must call the superintendent and 

the refinery. 

2. If he arrives over 30 minutes after ignition, he. 

should not turn on the foam but start pumping out, 

3. If personnel and facilities are available, start hose. 

streams on shell of tank above liquid level as soon 
as possible, allowing some water to drain very spar+ 
ingly over the tank but not enough to cause slop- 
over. Also, paint a stripe of heat detecting paint 
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on tank from above liquid level to the bottom. 


4. When ready to apply foam, reverse and pump in at 
the highest rate possible until flames come down or 
for at least three minutes. Even if complete con- 
trol is not established, the heat wave may be rolled 
into the quantity of oil so that foam can be applied 
without slopover. 


5. Clear personnel from near shell of tank and start 
foam. As foam starts, gradually cut down on pump- 
ing rate and then cut out pumping entirely. This 
will allow foam to spread uniformly. 

6. If pumping out is through, swing line, lower suction 
to bottom of tank when pumping out and if suction 
becomes blocked, pump in to open it up. When 
pumping in to agitate, raise suction to within about 
one foot of surface for best results. 


7. If pumping-in rate is low and a portable air com- 


pressor is used (but not of capacity to do the en- 


tire job), use air as auxiliary to pumping in, 
through the same line, water drawoff or other 
connection. 


8. If tank is equipped with mixers, use them alone if 
pumping in is not possible. Otherwise, use them as 
auxiliary to pumping in when foam is ready. 

9. If tank has only a few feet of oil in it when ignited, 
start pumping in as soon as possible to cool down 
the heat input and assist in saving the tank shell. 


Types of Crude Oil Fires—Of first importance to 
control and extinguishment is knowing the characteristics 
of the crude oil at a particular location. Simple tests will 
provide this information. 


There are two kinds of crude oil fires: Uncontained 
and contained oil and gas fires — and the contained oil 
fire. 


Uncontained crude oil fires are fought in the same 
manner as uncontained product fires, in accordance with 
the flashpoint of the crude, These running, spewing, or 
dropping from an elevation low flashpoint fires have to be 
extinguished by: 

® Cutting off the source of flame. 

® And/or reducing the air in the vapor-air mixture 

and throwing it out of the burning mixture ratio. 

High flashpoint, uncontained fire can often be ex- 
tinguished by cooling and thus reducing the vapors below 
the required volume percentage. 


The contained fire in which the oil is trapped in a 
tank or pool is the one in which the crude oil displays 
its special characteristics of establishing a heat wave and 
slopping or boiling over. 

Some still have the idea that a crude oil tank fire can- 
not be extinguished. However, extensive tests and re- 
search prove that this fire cannot only be controlled, but 
also extinguished. 


It is to be remembered that fire will not continue to 
burn inside a closed tank. However, coke ignited by iron 
sulfide might smolder for a considerable time. Therefore, 
to have a tank fire, part or all of a roof must be removed 
or ruptured by vapor pressure or an explosion in the 
vapor space. This enables the entrance of air to support 
combustion. 
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The following are various methods of crude tank 
fire control: 


Air Agitation—In the case of high flashpoint crude 
oil, the air agitation method alone will extinguish the 
fire if applied before the heat wave is of sufficient depth 
so that when it is stirred in, the temperature of the oil is 
raised to above its flashpoint. 

Air agitation alone cannot be depended upon to ex- 
tinguish a low flashpoint crude oil tank fire. In some 
tests however, crude oils with a low flashpoint but with a 
vapor pressure below 1 pound per square inch were ex- 
tinguished by air agitation alone before a heat wave had 
been established. 


Use of Foam Without Slopover—If a large crude oil 
tank fire can be attacked within twenty to thirty minutes 
after ignition, depending upon the heat wave rate of the 
crude oil, there is not much danger of foam causing a 
slopover. This is a special case in which it is important 
to know in advance the heat wave rate of the oil. 

In a recent test, a 30-foot diameter, 30-foot high tank 
filled to 25 feet in depth with Mid-Continent crude oil 
had burned for 30 minutes before the foam was applied. 
This oil with a 30 percent gasoline content and vapor 





Proper Crude Tank Fire Protection 
Calls for Close Adherence to the Fol- 
lowing Seven “Rules-of-Thumb”: 


1. Before the fire occurs, know the characteristics 
of the crude oil stored in your tanks and especially 
those which might become ignited—what facilities are 
available to control and extinguish the fire. 


2. If foam is to be used to extinguish a cone roof 
crude tank fire: 

a. Apply at required rate before heat wave of 
slopover depth has been established. 

b. If slopover heat wave depth has been estab- 
lished, cool it out or stir it in before applying 
foam. It can be stirred in by air agitation, 
pumped in or a combination of both, at least 
until the heat wave has reached a one-fourth 
depth of the oil. It may be best to withhold 
agitation until just prior to application of foam 
especially if the crude oil has a low heat wave 
rate. 

3. At all times when fighting a crude oil tank fire, 
use precautions against burns from slopover or boil- 
over. Plan procedure carefully and deliberately. 

4.\In smaller tanks where non-water base agent 
is to be used to extinguish the fire, heat wave char- 
acteristics are of no consequence. 

5.\In the case of small tanks where foam will not 
arrive for a considerable length of time, plan to 
extinguish with dry chemicals or other agent that 
does not have a water base. 

6. Make use of heat detecting paint to determine 
the depth of the heat wave on crude oil tanks that 
have burned for a period of time from open surfaces 
before agitating the tank or applying foam. 

7. If tank containing crude oil with heat wave 
establishing characteristics has burned from open 
surface for a period of thirty minutes, assume that 
the heat wave is of slopover depth. 
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FIGURE 3 


FIGURE 4 


WITHOUT AIR AGITATION. Thirty-foot diameter tank at left is shown burning without air agitation. WITH AIR AGITATION. Picture at right 
was taken from top platform of tank at left, thus showing reduction of flames by agitation when 80 cubic feet of air per minute were injected 
through line terminating at bottom center of the tank. 


pressure of above 5 psi had a rapid burn-off rate, but a 
heat wave rate of only about 14 inches per hour at first. 

Due to the excessive quantity of light ends that had 
not yet burned off, the temperature of the 7-inch heat 
wave was calculated to be about 300° F. 

Figure 1 shows that when foam was applied, the heat 
wave did not expand to a greater capacity than the out- 
age of the tank and there was no slopover. Tanks less 
than 20 feet in diameter, due to the heat input from the 
shell above liquid level, may establish a slopover heat 
wave in. less time than a larger tank, In drums, crude 
oils with average heat wave rates will have established a 
slopover depth heat wave in 20 minutes, (See Figure 2) 

If the crude oil tank, regardless of size, has burned for 
twenty minutes or more, a quick stroke of heat detecting 
paint will tell how deep the heat wave has penetrated. 
Nine inches of heat wave in any container provides great 
possibility of slopover depending upon the nearness of 
the surface of the oil to the top of the tank and the 
viscosity of the oil. 

It is difficult tg establish a safe heat wave depth prior 
to which foam can be applied without slopover. This 
would depend upon the height of shell intact above 
liquid level, viscosity of the oil and the rate of foam ap- 
plication. However, where crude oil tank fires can be 
attacked with foam within a short time after ignition, 
they can be extinguished without slopover. 

When fighting a crude oil tank fire with foam and if 
water stream is available, give it a shot at one spot near 
one side of the shell. If mild slopover occurs, delay ap- 
plication of foam until heat wave can be cooled or dis- 
sipated. If foam is applied before an appreciable heat 
wave is established, air agitation will reduce the flames 
and the amount of foam required to extinguish the fire 
(See Figures 3 and 4). 


How to Reduce Heat Waves — There are several 
ways to break up a heat wave of slopover depth and thus 
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prevent a slopover when foam or water is applied. 

The old method of cooling out a heat wave before ap- 
plication of foam works part of the time. This method 
consists of raining water into the heat wave by use of 
hose nozzle, thus causing a mild slopover which is ex- 
tinguished with the same hose. This operation is con- 
tinued until it is considered safe to apply foam. The 
method takes a long time and usually fails due to im- 
patience and putting foam on too soon. 


If water is available it should be applied to the shell 
above the liquid level as soon as possible to prevent it 
from buckling. Usually, after about ten minutes burning 
in a tank over 20 feet in diameter and with a 4 or 5-foot 
free-board, the shell will start to buckle. 

Air agitation will reduce the heat wave by stirring it 
into the quantity of oil. This method is effective up to 
the time the heat wave has progressed to one-fourth the 
depth of the oil, Beyond this depth, stirring the heat 
wave may raise the temperature of the oil above the 
boiling point of water. In this case (if there is water in 
the bottom of the tank) a boilover will begin. 

If there is no water in the bottom of the tank and the 
oil temperature is raised above the boiling point of water, 
a mild slopover may occur when the foam is applied. If 
good control can be established, the flames will be brought 
down and less foam required. 

In Figure 5 the small crude oil tank has burned to a 
heat wave depth of approximately one-fourth the depth 
of the tank so that when foam is applied, the tank slops 
over. In Figure 6 the same size tank containing the same 
kind of crude oil has been allowed to burn until the heat 
wave depth is approximately one-fourth the depth of the 
oil. But in this case the oil has been agitated with air. 
When foam is applied no slopover occurs. 


Use of Gases and Cold Oil — It is to be kept in 
mind that in the method of air agitation, air performs 
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FIGURE 5 


Small crude oil tank at left has burned to a heat wave depth of about one-fourth the depth of the tank. When foam was applied the tank 
slopped over. The same size tank at right which contained the same kind of crude oil and the same depth of heat wave was agitated with 
air. It did not slop over when foam was applied. 


the function only of rolling the cold oil to the surface. 
Inert gas and even flammable dry gas has been used suc- 
cessfully in tests to perform the same function. Flammable 
gas, such as light field gas, can be used but caution should 
be taken not to use a gas that is simply absorbed by the 
oil and thus adds more light ends. 


A few small tests have been run using the pumping of 
the same oil, circulating and thus stirring the oil. If suf- 
ficient pumping in rate is available, cold oil can be rolled 
to the surface and may effectively stir in and cool a heat 
wave of greater depth than can be handled with air 
agitation. 


Since but few tests have been made on this method, a 
detailed description of one example is presented here: 


In this test, the tank was 5 feet in diameter and 57 
inches high. The tank was filled to within 11 inches of 
the top with a sour crude mix. This crude had flashpoint 
below 0° F., an initial boiling point of 146, a vapor pres- 
sure above five pounds per square inch and an API grav- 
ity of 31.5. Although its final boiling point was 900° F., 
the quantity of lighter ends was in large proportion to 
the total mixture. Distillation was as follows: 


IPP — 146 F. 
10% — 228 F. 
20% — 308 F. 
30% — 388 F. 
40% — 488 F. 
50% — 594 F. 
59% — 650 F. 


Plans were to burn the tank to a one-fourth depth of 
heat wave, circulate the oil out of the bottom and back 
into the tank to agitate the heat wave into the total con- 
tents of the oil. 

After an hour’s burning, it was observed that the 
burn-off was about ten inches. The heat wave had 
traveled a distance of 18 inches below the liquid level, 
or to approximately 3/8 of the depth of the oil. It was 
calculated that only part of the light ends were removed 
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FIGURE 6 % 


and therefore the heat wave was about 300° F. tem- 
perature so that when stirred in, the temperature of the 
total quantity of oil would not be over 195° F. 





At this time, the circulating pump was started. No at- 
tempt was made to greatly reduce the flames, but only to 
stir in the heat wave. Due to the remaining light ends, 
foam had to be applied at a fast rate to extinguish the 
fire. Although there was a small amount of froth at the 
surface, no slopover occurred. 


Temperature Is Important — In addition to facts 
learned about the new method, the significance of the 
temperature of the heat wave was emphasized. If the 
light ends had been completely burned away or the oil 
had contained but few or none of them, the temperature 
of the crude oil would have been raised to above the 
boiling point of water and a slopover would likely have 
occurred when foam was applied. 




























There are other unexplored methods of extinguishing ~ 
crude oil tank fires. For example, suppose there is nothing © 
available except water and the tank has burned for @ © 
long time. In this case it may be possible to use hose § 
streams to cool and cause some froth but yet not enough © 
to cause a violent slop. The’ fire may be extinguished ~ 
with judicious use of water stream alone. This has been 
done on small tests. 

It is well to consider all of the methods available for 
extinguishment of crude oil fires. However, in the final) 
analysis, the best way to extinguish fires is to prevent them 
and the best way to prevent them is to store crude oil if 
all steel, gas-tight, adequately vented, cone roof tanks oF 
correct floating roof tanks. Then maintain the tanks 
properly. 

If this is done and certain minor precautions are ob) 
served with respect to such items as iron sulfide, the prob= 
lems of fighting crude oil tank fires will become prac 
tically nil. 

Part 4 will appear in a coming issue of WORLD OIL 
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CHANGING PANORAMA 





Oil and Gas Reserves Reach New Highs 


In Both U. S. and Canada During '56 


’ 


Operators proved up more oil and gas than they produced. But they again 
had difficulty in developing more new crude than was consumed. 


Durinc 1956 there were substantial 
net increases in the U. S. and Canada 
in proved reserves of crude oil, nat- 
ural gas liquids, and natural gas. ‘The 
amounts proved up considerably ex- 
ceeded the volumes taken from the 
reservoirs in supplying unprecedented 
demands for these resources. 

These results were revealed by the 
recently released joint annual reports 
on reserves by American Petroleum 
Institute and American Gas Associa- 
tion. The figures on Canada were re- 
ported originally by the Canadian 
Petroleum Association. (See tables. 

U. S. reserves of liquid hydrocar- 
bons increased 886 million barrels in 
1956 to a new peak 36.3 billion 
barrels. This includes crude oil and 
natural gas liquids. Operators proved 
up 3.8 billion barrels of new reserves. 
But 2.9 billion barrels meanwhile were 
produced. 

U. S. natural gas reserves increased 
by 14.1 trillion cubic feet to a new 
peak of 237.8 trillion. That was the 
greatest annual increase in the 11 
years history of AGA reserves esti- 
mates. A record volume of 25.0 tril- 
lion cubic feet of new reserves was 
developed. But 10.9 trillion feet were 
produced in the meantime. 

Canada’s reserves of crude oil and 
natural gas liquids increased 372.7 
million barrels to a new high of 3.1 
billion. Operators developed 544.7 
million barrels of new reserves while 
producing 172.0 million. 


Adding Less Crude. The API noted 
that net results of the crude oil report 
are on the favorable side again. For 
constant expansion of reserves is es- 
sential to the growth and security of 
the U. S. But the Institute pointed 
out that 1956 was the third consecu- 





April, 1957 » WORLD OIL 





TABLE 1—Estimated Proved U. S. Reserves of Liquid Hydrocarbons, by Years 


Sources: Crude, API; Natural Gas Liquids, API and AGA . 


. Thousands of Barrels 











NEW OIL ADDED DURING YEAR 




























































































Total 
Through 
Through New 
Discoveries | Discoveries Estimated 
of New Extensions Proved 
Fields and and Reserves Increase 
of New Revisions |! Production as of Over 
Pools in (Columns During End of Year Previous 
Old Fields 1 + 2) Year (Column 3-4) ear 
YEAR (2) + (3) (4) (5) (6) 
2 Crude Oil & 
Condensate 
1936 6 bea ne aosemae’ Deed gee Be tende sk) Ge eee ‘ ty PRR 
Lee = 928,742 3,721,532 1,277,664 16,507,268 2,443,868 
ree 8 10,493 3,054,064 1,213,186 17,348,146 1,840,878 
RES ia.5-05 elas ce 340,667 2,399,122 1,264,256 18,483,012 1,134,866 
1940 286,338 1,893,350 1,351,847 19, 024, 515 541,503 
NOG eis nonkn eee 429,974 1,968,963 1,404,182 19,589,296 564,781 
1942... 260,051 1,878,976 1,385,479 20,082,793 493,497 
1943 282,418 1,484,786 1,503,427 20,064,152 — 18,641 
1944 511,308 2,067,500 1,678,421 20,453,231 389,079 
1945 419,984 2,110,299 1,736,717 20,826,813 373,582 
Crude Oil <—— 
1944 siece¥eAd Snacecces | sence | Socad tee RT eeeereee et gress 
WG Sas ei get Site cman 2 <a Go) ee ba eee J * 3S Baer 
Se" 244,434 2,658,062 1,726,348 20,873,560 931,714 
1947 » <piewed 445,430 2,464,570 1,850,445 21,487,685 614,125 
1948 uae See 396,481 3,795,207 2,002,448 23,280,444 1,792,759 
DEG k dv cvavesabe 890,417 3,187,845 1,818,800 24,649,489 1,369,045 
1950 és 564,916 2,562,685 1,943,776 25,268,398 618,909 
_, Sear. - 389,256 4,413,954 2,214,321 27,468,031 2,199,633 
_ —aeee.( 496,428 2,749,288 2,256,765 »960,554 492,523 
1953 591,680 3,296,130 2,311,856 28,944,828 984,274 
SMPs 585,806 2,873,037 2,257,119 29,560,746 615,918 
ee Ss ck ven 476,957 2,870,724 2,419,300 30,012,170 451,424 
1956. Ow AREY 467 ,222 2,974, 336 2 "2,551,857 30,434,649 422,479 
3 Natural Gas 
Liquids 
betes dink coe oszdatns WS > sop CER eee Ss 53 
eee ee 59,301 251,538 160,782 3,253,975 90,75 
_ re, 64,683 470,557 183,749 3,540,783 286,808 
1949..... 92,565 386,776 198,547 3,729,012 188,229 
Ta 58,183 766,062 227,411 4, 267,66. 538,651 
1951..... pose 75,494 723, 991 267,052 4,724,602 456,939 
a 81,668 556.838 284,789 4,996,651 272,049 
1963.... 95,922 743,969 302,698 5,437,922 441,271 
1954 86,520 107,350 300,815 5,244,457 —193,46 
1955 ___ 67,348 514,508 320,400 5,438,565 194,108 
1956 a 94,02 56 809,820 346,053 5,902,332 463,767 
4 Total Liquid 
~ - Sagem aap 
PRIA. co ki cckv ccagl? bacccece “OS eaeE ey i anneal eae ane i ¢ ara 
EE eee 504,731 2,716,108 2,011,227 24,741,660 704,881 
NS Ges > 461,164 4,265,764 2,186,197 26,821,227 2,079,567 
7 Dee 982,982 3,574,621 2,017,347 28, 378, 501 1,557,274 
a 623,099 3,328,747 2,171,187 29,536,061 1,157,560 
464,750 5,137,945 2,481,373 32,192,633 2,656,572 
578,096 3,306, 126 2,541, 32,957,205 764,572 
687 ,602 4,040,099 2,614, 34,382,750 1,425,545 
672,326 2,980,387 2,557,934 ,805,203 / 
__ 544,305 3,385,232 2,739,700 35,450,735 645,532 
561 278 3,784,156 2,897,910 36,336,981 886,246 











! See footnote to Table 2. 
gasoline, and liquefied petroleum gases. 
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? Includes cycle plant and lease condensate. 
Crude oil and natural gas liquids. 





3 Condensate, natural 
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tive year that annual additions to 
proved crude oil reserves declined. 
New discoveries compared favorably 


the API stated. 


increasing output 


with earlier years, 
But the constantly 
makes the net additions smaller. 

billion barrels of 
new crude 1956, the in- 
dustry drilled more than 58,000 wells, 
While that large 
volume of crude was proved up, over 
2.5 billion barrels were produced. The 
result was a net addition of only 422 
million barrels to crude reserves, the 
total rising to 30.4 billion barrels. That 


In proving up 
reserves in 


a record number. 


was the smallest net addition since the 
war. In out of the first 6 postwar 
TABLE 2 


Summary of Changes in 1956 in Proved 
U. S. Reserves of Liquid Hydrocarbons 


Sources: Crude oil from API; natural gas liquids 
from API and AGA 
(THOUSANDS OF BARRELS) 


CRUDE OIL 
Total proved reserves, Dec. 31, 1955 
Revisions of previous estimates 
Extensions of old pools 
New reserves discovered in 1956 in new 
fields and in new pools in old fields 467,222 


30,012,170 
+804,803 
1,702,311 


Proved reserves added in 1956 
Total proved reserves, Dec. 31, 1955 
plus new proved reserves added in 


2,974,336 





1956 32,986,506 
*Less production during 1956 2,551,857 
Total proved reserves Dec. 31, 1956. 30,434, 649 
Change in reserves during 1956 " 4.492,479 





NATURAL GAS LIQUIDS 
Total proved reserves Dec. 31, 1955. 5,438,565 
Revisions of previous estimates and 
extensions of old pools 
New reserves discovered in 1956 in new 
fields and in new pools in old fields 


+715,764 
94,056 


Proved reserves added in 1956 
Total proved reserves Dec. 31, 1955 
plus new proved reserves added in 


1956 ‘ 6,248,385 


809,820 








*Less production during 1956 346,053 
Total proved reserves Dec. 31, 1956. 5,902,332 
Change in’reserves during 1956 +463,767 
TOTAL LIQUID HYDROCARBONS 
Total proved reserves Dec. 31, 1955. 35,450,735 
Revisions of previous estimates and 
extensions of old pools +3,222,878 
New reserves discovered in 1956 in new 
fields and in new pools in old fields 561,278 
Proved reserves added in 1956 3,784,156 
Total proved reserves Dec. 31, 1955 
plus new proved reserves added in 
1956 by he spel 39,234,891 
*Less production during 1956. 2,897,910 





Total proved reserves Dec. 31, 1956. “36,: 336, 981 





Change in reserves during 1956 + 886,246 


* The 1956 production figures were compiled by the com- 
mittee from records of actual production for whatever period 
such were available, with estimates for the remainder of the 
year. Any variance between the actual production, as later 
reported, and the figures used herein will be compensated for 
a revision when the following year's reserve report is 
compiled. These revisions have in the past been very small. 
Because, in each annual report by this committee, the produc- 
tion figure for the year is an estimate, as just explained, cor- 
rect total cumulative production cannot be obtained by adding 
together the figures listed in successive reports of this com- 
—_. or in the columns marked “production” of tables 1 
and 3. 
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TABLE 3—Estimated Proved Reserves of Liquid Hydrocarbons in U. S. and Canada, by Areas 
Sources: For U. S., crude oil from API and natural gas liquids from API and AGA. For Canada, 


all Gata via API from Canadian Petroleym Association. 
THOUSANDS OF BARRELS 








































































































| Proved | 
| | Reserves | Changes in 
1Discovered Dec. 31, Reserves 
| Added in | in 1956 in 1956 | During 
Proved | 1956 by New Fields (Columns | 1956 
Rooorss Extensions | and New (|?Production| 1 + 2 + 3 | (Column 5 
STATE or Dec. and Pools in During | ess | ens 
PROVINCE 1955.” Revisions Old Fields 1956 | Column » Column 1) 
(1) (2) (3) (4) (5) (6) 
UNITED STATES | 
Crude Oil | 
|, ree 20,604 19,897 aes 2,964 37,537 | 16,933 
Arkansas 329,539 | 12,089 3,947 27,849 | 317,726 —11,813 
oe eee | 3,801,408 | 301,800 18,903 350,754 | 3,771,357 —30,051 
Colorado 34, } 82,965 5,202 roped 363,750 29,747 
Illinois } 691,161 | 77,878 13,003 | 700,000 8,839 
Indiana. . 61,458 17,589 956 | 67,728 6,270 
ee (15) 9983068 97,206 | 21,496 992'211 —5,857 
Kentucky 107,454 55,068 3,448 148,442 40,988 
3Louisiana ‘ 3,255,287 574,741 115,387 269.996 | 3,675,419 420,132 
Michigan és 58,889 7,094 75 | 10,746 55,312 —3,577 
Mississippi | 387,702 13,822 5,731 39,050 | 368,205 —19,497 
Montana 298,948 46,387 7,800 | 21,721 331,414 32,466 
Nebraska 57,697 14,294 7'72 20 | 16,850 62,861 5,164 
New Mexico | 819,658 81,745 21,150 | 87,116 835,437 | 15,779 
New York ete) 42,943 eee — 2,747 | 40,196 —2,747 
North Dakota...... | 185,532 11,947 1 11 10 | 2,755 195,834 10,302 
Ohio ‘ keael 56,000 12,498 eesteen)- ll 4,923 63,575 7,575 
Oklahoma | 2,016,045 175,697 | 29,867 | 211,811 2,009,798 | —6§,247 
Pennsylvania 93,344 i er eer 8,231 134,700 | 41,35 
Texas pabdescces. aie 762,934 164,488 | 1,077,785 14,783,139 150,363 
Utah onineanl 37,112 283 | 26,550 2.510 61.435 24,323 
West Virginia 47,000 3,320 3,138 2,237 51,221 4,221 
Wyoming -.....| 1,373,630 | 88.621 7,251 106,338 | 1,363,164 10,466 
‘Miscellaneous....... -| 5,186 | —348 650 4,188 |  —998 
Total U.S | 30,012,170 2,507,114 | 467 ,222 2,551,857 | 30,434,649 | 422,479 
‘Natural Gas | | 
Liquids | 
®Alabama. . ee Pani ; ot oa ian 
Arkansas 45,124 338 18 3,013 42,467 | —2,657 
3California. . 324,941 16,548 663 30,424 311,728 | —13,213 
Colorado.... 4 12,511 | 129 837 11,545 | 966 
Illinois ; eodpiata 18,457 | 464 92 | 2,241 16,772 —1,685 
Indiana....... ; 132 | 17 5 21 133 1 
Kansas. .... 2) Sa 2,111 | 1,944 5,676 | 171,615 —1,621 
Kentucky } 67! 291 | 145 1,860 7,251 —1,424 
SLouisiana...........| 935,950 | 98,628 23,589 3.225 | 1,014,942 | 78,992 
Michigan yan 872 | 178 134 116 | 1,068 196 
Mississippi ...| 57,876 —215 | 1,421 3,079: | 56,003 | —1,873 
Montana 6,857 1,550 | ‘A 262 | 8.145 | 1288 
Nebraska 6,436 436 183 | 551 6,504 | 68 
New Mexico 342,207 84,574 2,489 15,171 414,099 71,892 
Ohio ote 1,557 120 | 13 21 1,669 112 
Oklahoma 354,354 26,131 | ,963 30,860 355,588 1,234 
Pennsylvania ‘bad 3,024 178 | 8&9 124 3,167 143 
3Texas.. | 3,045,361 476, 364 57 ,037 198,873 3,379,889 334,528 
Utah... a 108 ; ariee 5 95 13 
West Virginia. . | 30,526 761 253 4,799 26,741 —3,785 
Wyoming aed } 50,348 7,420 | «oe: ateiee 3,894 53,874 3,526 
7Miscellaneous | 20,013 7 18 1,001 19,037 | —976 
Total U.S. | 5,438,565 715,764 | 94,056 | 346,053 | 5,902,332 | 463,767 
| 
STotal Liquid | 
Hydrocarbons | 
VAISRGUER < ies so ‘a 20,604 19,897 ince | 2,964 37,537 16,933 
Arkansas... 374,663 12,427 3,965 | 30,862 360,193 —14,470 
3California os 4,126,349 318,348 | 19,566 381,178 4,083,085 —43,264 
Colorado we 46.514 82.836 | 5,202 59,257 375,295 28,781 
Ilinois SITIN]  gesvess 78,342 | 13,095 84,283 716,772 7/154 
Indiana. 61,590 17,606 | 961 12,296 67,861 6,271 
Kansas | 1,171,304 99,317 23,440 130,235 1,163,826 —7,478 
Kentucky . | 116,129 55,359 | 3,593 19,388 155,693 39,564 
3Louisiana. . . ‘ 4,191,237 67 3, 369 138,976 313,221 4,690,361 499,124 
Michigan ai 59,761 yi | 209 10,862 56,380 —3,381 
Mississippi : 445,578 | lk 3" 607 7,152 42,129 424,208 —21,370 
Montana 305,805 47,937 7,800 21,983 339,559 33,754 
Nebraska 64,133 14.730 7,903 17,401 69,365 5,232 
New Mexico 1,161,865 166,319 | 23,639 102,287 1,249,536 87,671 
®New York... | 42,943 aS i een aee 2,747 40,196 —2,747 
®North Dakota 185,532 11,947 | 11,110 12,755 195,834 10,302 
Gs ae ceed nmi | 57,557 12,618 13 65,244 7,687 
Oklahoma..... ....-| 2,370,399 201,828 | 2,365,386 —5,013 
Pennsylvania........ %6, 49,765 137,867 41 499 
3Texas ivosecee) Mee 1,239,298 | 18,163,028 184,165 
Utah. . ee 37,220 275 | 61,530 24,310 
West V irginia 77,526 4,081 77,962 : 436 
Wyoming. .| 1,423,978 96,041 1,417,038 —6,940 
10Miscellaneous _ 25,199 —341 3, —1,974 
Total U.S. 35,450,735 3,222,878 561,278 | 2,897,910 36,336,981 ~ 886, 246 
CANADA 
Crude Oil 
Northwest Territories lk Sea Pr ae 449 53,258 | —449 
Alta. and Br. Col. 2,169,985 344,213 142,141 2,391,778 221,793 
Saskatchewan........ 236,872 113,711 | 20,284 358,693 121 821 
Manitoba . 45,211 2,577 | “5,839 | 42,005 —3,206 
Ont.-N. Brunswick. 3,759 465 608 | 3,636 —123 
Total Crude Oil... "2,509,534 460,966 48,191 | 169,321 2,849,370 | 339,836 
11Natural Gas Liquids. 247, 085 | 20,505 15,000 2,656 279,934 32,849 
Total Liquid | | 
Hydrocarbons 2.756.619 | 481,471 63,191 | 171,977 _|_3.129,304 372,685 
1 Limited area assigned to a discovery until proved larger. 2 See footnote to Table 2. 3 Includes 
off-shore reserves. 4 Ariz., Fla. . Mo., Nev., S.D., Tenn., Va. Condensate, natural gasoline, 
LPG. 6 Incl. in Miscl. Ala., Fla., N.D. 8 Crude oil and natural gas liquids. 9 Crude 


10 Ala. and N.D. nated gas liquids; Ariz., Mo., Nev., S.D., Tenn., and Va. crudes; and Fla. crude 


oil only. ¢ 
11 All in Alta. and Br. Columbia. 


and natural gas liquids. 
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years, net increases in proved crude 
reserves ranged from 1 billion to 2 
billion barrels. 

The 3 billion barrels of new crude 
proved in 1956 was almost exactly the 
average for the 11 years since the 
war, although more and deeper wells 
were drilled than postwar annual 
averages. 


Natural Gas Liquids. U. S. reserves 
of natural gas liquids at end of 1956 
were estimated at 5.9 billion barrels, 
up 464 million barrels from a year 
earlier. That was the largest annual 


increase since the war with exception 
of the 539 million barrel gain of 1950, 
when production was much lower. 


New reserves proved up in 


1956 


totaled 810 million barrels, a postwar 
record, while production amounted to 
346 million barrels. 


Canada. The 3.1 billion barrels of 
Canadian reserves of liquid hydro- 


carbons 


at end 


of 1956 


included 


2.849,370,000 barrels of crude and 


279,934,000 barrels of natural gas 
liquids. During the year, operators 
proved up 509 million barrels of 
crude, while 169 million were pro- 
duced, making a net increase of 340 
million barrels in crude reserves. In 
1956, 35.5 million barrels of natural 
gas liquids were developed, while 2.7 
million barrels were produced, provid- 
ing a net gain of 32.8 million barrels 
in reserves. 


TABLE 5—Estimated Proved Reserves of Natural Gas in U. $S., by Years 


Source: AGA... Millions of Cubic Feet—14.65 psia, at 60 Deg. F. 









































NATURAL GAS 
ADDED DURING YEAR 
TABLE 4 ‘ pcsoreaeemnineelpinia® a 
Discoveries | 
Summary of Changes in 1956 in Proved ge ee protel of 7 ‘ sf Retinnated . 
U. S. Reserves of Natural elds an iscoveries et et Tov ncrease 
- Ges Extensions | New Pools Revisions | Change | Production] Reserves Over 
(Source: American Gas Association) and in Old | and in During as of End | Previous 
Millions of Cubic Feet—14.65 psia, at 60° F. Year Revisions Fields | Extensions | Storage Year of Year Year 
me Gare 2 ee ee, ae $O68) Bs cascade Ant antes ee ae ore sais 467,709,067 13 ae aha 
al r a pa res De 7 955. 99: 397 : 1946 * * i ’ a, = * 4,94 ’ 1 ° '. 2, ° 34 

ee ee To AAG 1947 | 7,570,654 | 3,410,170 | 10,980,824 * 5,629,811 | 165,926,914 | 5.351.013 
estimate during 1956 19,214,604 1948 9,769,483 4,129,089 13,898,572 51,482 6,007,6: 173,869,340 7,942,426 

aang = Daman GIO 5638-476 1949 8,061,429 | 4,612,870 | 12,674,299 82746 | 6,245,041 | 180,381,344] 6,512,004 

Net changes in underground storage | 1950 9,172,381 2,877,351 12,049,732 54,301 6,892,678 | 185,592,699 | 5,211, 

1956 33,97 cn ge — 

Bg hoe CT a oe 1951 | 13,013,606 | 3,039,385 | 16,052,991 | 132,751 | 7,966,941 | 193,811,500 | 8,218,801 
ots te Gaiineend dame 1952 8,934,470 | 5,411,043 | 14,345,513 | 198,850 | 8,639,638 | 199,716,225 | 5,904,725 
during 1956 24,985,050 1953 ‘| 13,371,355 | 7,081,661 | 20,453,016 | 516.431t | 9.238.540 | 211,447,132 | 11,730,907 

Seal Geena seeten tins. 26, ian ee 1954 4,632,309 | 4,966,894 | 9,599,203 ‘906 | 9.426.509 | 211,710,732 263,600 
pa tvanag oub ell > tata 248,682,495 1955 | 16,298,125 | 5,719,069 | 22'017,194 | 87,637 | 10,118,118 | 223,697,445 | 11,986,713 

c ti 956 7.926 — SE Liste etre ae, Fine 
cepa peeedeag y -gpeeey a37'774° 860 1956 | 19,214,604 | 5,636,476 | 24,851,080 | 133,970 | 10,907,026 | 237,774,569 | 14,077,124 








Increase in reserves during 1956 14,077,124 

















* Not estimated. 
included in this figure. 


+ All native gas in storage reservoirs formerly classified as a natural gas reserve is 


TABLE 6— Estimated Proved Recoverable Reserves of Natural Gas in U. S., by States 
Source: American Gas Association 


(Millions of Cubic Feet—14.65 psia, at 60 deg. F) 


























































































































2RESERVES AS OF DECEMBER 31, 1956 
CHANGES IN RESERVES DURING 1956 cletal 
— —————————— ns 
2Discoveries 3Net 7+8+9+10 
of New Change Also 
2Reserves Fields and in Columns 
As of 2Extensions| New Pools Under- 14+2+3+4 8Under- 
December and in Old round 4Net Less 5Non- round 
31, 1955 Revisions Fields torage Production | Column 5) | Associated | ‘Associated | 7Dissolved torage 
STATE (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
Arkansas 1,164,367 2,990 38,457 551 33,736 | 1,171,527 554,908 323,260 288,762 4,597 
°California . 8.892.950 258,495 | 76,317 11,264 487.793 | 8,751,233 | 2,164,272 | 2,058,459 | 4,462,694 5,808 
Colorado. . . 2'253,562 187.523 | 73,161 3,291 94.768 | 2.422°769 | 1.611.749 131.977 675,752 3.291 
ie 233,565) 2,574 | 1,395 7,180 25,009 219,705 5,535 500 186,026 7,644 
Indians... 33.111 4289 | 0 477 4.105 33,772 2'050 1,880 22'621 7/221 
Kenens...... 16,293,080 | 1,652'569 | 195,316 3,042 577.750 | 17,566,257 | 17,022'526 146.698 340,400 "6: 
Kentucky...... 1,262,270 | 46,051 | 7,600 1,681 72,000 | 1,245,602 | 1,161,206 0 62,617 21,779 
*Louisiana 42}435,592 | 2,910,172 | 1,630,589 1,922'354 | 45,053,999 | 35,490,462 | 6,548,729 | 3,014,808 0 
Michigan. 325,874 4.562 | 15,377 27,995 12/022 361.786 "BE 20,680 1/418 234,092 
Mississippi..........] 2,608,340 | —29,648 43,592 1,273 220,231 | 2,403,326 | 1,627,795 500,852 272,464 2,215 
Montana... 719.719 6,094 | 718 438 30,618 696,351 549.031 36,203 80.336 30.781 
Nebraska 203.421 39/174 | 8,182 25,375 225,402 121.487 12°608 91.307 0 
New Mexico. ... 18,584,912 | 5,222,559 340,232 | —33,116| 641,880 | 23,472,707 | 17,052,725 | 4,694,721 | 1,673,733 51,528 
New York........ 75.760 5.127 1:42 6.877 3'935 85.249 37.024 0 287 47.938 
North Dakota 280696 112/270 | 20,512 15,985 397.493 6.307 0 391,186 0 
Ohio eed 09,874 39,845 | 6,390 29,225 31,727 853,607 532,226 0 37,960 283,421 
Oklahoma 13,204,739 | 1,249'397 | 234.480 3,035 916,602 | 13,775,049 | 6,483,823 | 3,432,600 | 3,768,640 9\¢ 
Pennsylvania 389 97.573 9.915 32:751 118,416 76,212 419,111 | 0 31.165 325,936 
°Texas..............| 108,287,548 | 6,944,630 | 2,829,100 2,423 | 5,334,951 | 112,728,750 | 70,801,507 | 25,580,088 | 16,329,920 17,235 
RR eager 420,896 170,461 46.949 18,520 619.786 546.361 19,075 54.3! 0 
Virginia. 34,756 2'813 937 0 2'949 35,557 35,557 0 | 0 
West Virginia.......| 1,564,899 | 121,564 25,250 32,995 182,971 | 1,561,737 | _ 1,288,602 0 64,033 209,102 
Wyoming > 3.196.103 1521232 16.932 —199 129/136 | 3,235,932 | 2°416.326 186,729 614.658 18,219 
IMiscellaneous.. |. 57,022 11,288 | 13,655 3,889 5,093 80.761 56.727 0 19,225 4.309 
Total..... 223,697,445 | 19,214,604 | 5,636,476 133,970 | 10,907,926 | 237,774,569 | 160,032,913 | 43,695,059 | 32,544,362 | 1,502,235 
9) ia 20 ‘eral | | | 
1 Includes Alabama, Arizona, Florida, Iowa, Maryland, Missouri and Nevada. 2 Excludes gas loss due to natural gas liquids recovery. 3 The net 


difference between gas stored in and gas withdrawn from underground storage reservoirs, inclusive of adjustments and native gas transferred from other reserve cate- 


gories. 
gas liquids recovery are excluded. 


18 gas in solution with crude oil in the reservoirs. 
cludes off-shore reserves. 
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4 Net production equals gross withdrawals less gas injected into producing reservoirs. 
Fourth quarter production estimated in some instances. 
in the reservoir; and free gas in contact with oil where the production of such gas is not significantly affected by the production of crude oil. 

is free gas in contact with crude oil in the reservoir where the production of such gas is significantly affected by the production of crude oil. 
8 Gas held in underground reservoirs (including native and net injected gas) for storage purposes. 


Changes in underground storage and gas loss due to natural 
5 Non-Associated Gas is tree gas not in contact with crude oil 


Associated Gas 
7 Dissolved 3 
n- 
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Demand Variations Complicate Outlook 


Crude markets enhanced by reduced April allowable, but lower demand in 


coming months makes curtailment of imports and refining output extremely vital. 


Oil’s outlook is improved by re- 
duced April crude producing allow- 
ables. Now it remains for refining 
output and oil imports to undergo 
similar reductions. The latter two ac- 
tions would prove tremendously help- 
ful in improving the industry’s whole 
supply-demand picture. 

The need for reduced operating 
levels is brought about by lower de- 
mand for U. S. oils. Demand will be 
much smaller in April than in recent 
months, This is a normal seasonal 
trend because of reduced heating oil 
use, 

Because of the uncertainty sur- 
rounding Western Europe’s need for 


CRUDE PRODUCTION 


7) (Millions of Barrels Daily) 






RUNS TO STILLS 


of Barrels Dailv) 


oe Hk STOCKS 


(Millions of Barrels End 
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(CRUDE STOCKS 


Milhons of Barrels End 


U. S. oil during the next few months, 
it is particularly important that U. S. 
producing, refining and import levels 
be held to reasonable limits during 
1957. The situation calls for maxi- 
mum caution because of the possi- 
bility of sudden downward fluctua- 
tions far sharper than in normal years. 

Now that the producing branch has 
led the way, it is up to refiners and 
imports to cooperate by taking similar 
steps. If all segments of the industry 
operate at levels which will prevent 
excessive supply, the industry will not 
find it necessary to cure surplus in- 
ventories in future months. 















DISTILLATE STOCKS 


(Millions of Barrels End of Month) 
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CRUDE IMPORTS 


Millions of Barrels Daily) 


Lower producing allowables for 
April promise that domestic crude oil 
supplies will be in line with require- 
ments during the month. The U. §. 
Bureau of Mines has forecast that 
April demand for U. S. crude will be 
600,000 barrels per day less than in 
March. This reflects normal reduc- 
tion in U. S. requirements and re- 
duced European needs. The latter is 
the result of lessened needs plus pos- 
sibility Europe may receive increased 
Middle East oil due to partial resto- 
ration of Iraq pipe lines. 
Consequently, market prospects are 
greatly enhanced by reduced allow- 
ables in Texas, New Mexico and Lou- 
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jsiana. Texas’ April allowable will be 
nearly 225,000 barrels per day less 
than in March. Louisiana trimmed its 
April allowable by 60,000 to 70,000 
barrels daily, and New Mexico’s out- 
put will be down 2000 barrels per day. 

U. S. crude stocks during the past 
month remained unchanged. On 
March 9 they totaled 252 million bar- 
rales. In view of reduced demand in 
April, continuation of March record 
producing rates would have meant 
very large additions to inventories of 
crude oil in April. Stocks are still 
likely to show some growth in April, 
but the increase will be at a more 
reasonable rate than otherwise would 
be true. 

> 
Refining runs need to be cut be- 
low recent levels because of the sea- 
sonal decline in oil demand. During 
the first two weeks in March, crude 
runs to U. S. refineries have averaged 
just over 8 million barrels daily. This 
is practically the same as in February, 
and compares with 8,205,000 barrels 
per day in January. 

Reduced refinery runs have greatly 
improved the supply-demand_rela- 
tionship of gasoline. Also of great 
help has been adjusted yields, which 
have curtailed gasoline output while 
boosting distillate fuel production. 

As a result gasoline stocks rose 
slowly during the past four weeks. On 
March 15 inventories of motor fuel 
totaled 205% million barrels, only 3 
million barrels larger than a month 
ago. At current levels gasoline stocks 
are 91 million barrels above year 
ago levels. However, at the beginning 
they had been 13% million barrels 
above the corresponding period of 
1956. 

Gasoline stocks will commence de- 
clining in April, as the motor fuel 
consuming season is entered. 

* 

Oil imports also should be re- 
duced during coming months, Un- 
fortunately, no signs of a reduction 
have been forthcoming so far. During 
the week ended March 15, latest fig- 
ures available, imports rose to a new 
all-time high of nearly 1,700,000 bar- 
rels per day. 

Now that Middle East shipments 
likely will be increasing, there is a 
definite possibility that imports will 
rise even higher. This would be most 
undesirable. Imports should be cur- 
tailed, along with U. S. production, 
to fit the nation’s oil needs. 
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U. S. Crude Production 
(THOUSANDS OF BARRELS) 

































































































































































DAILY AVERAGE PRODUCTION TOTAL PRODUCTION 
FIRST TWO MONTHS 
% Dift. 
Feb., Jan., Feb., Feb., ¥ Diff. 
STATE or DISTRICT 1957 1957 1956 1957-1956 1957 1956 1957-1956 
IE OL APO LE 11.4 11.5 4.9 +132.7 676 293 +130.7 
ae docccc ccivbubeatnin 81.0 80.2 76.9 + 53 4,758 4,585 + 3.8 
Scio .cenns 60 ckcaeee aii 937.1 943.5 969.8 — 3.4 55,488 58,239 — 4,7 
Ee Saisie 05 « 5b bd acale oe 158.7 159.7 161.8 — 19 9,394 9,578 — 19 
Tc 56 to oc nncndmed oe 1.2 1.2 1.3 — 7.7 74 82 — 98 
MN ES dciak wns 00 vada he oaE 232.9 234.4 222.7 + 4.6 13,788 13,424 + 2.7 
ES A pee or 32.2 32.6 28.1 + 14.6 1,910 1,665 + 14.7 
ME ies, Oo. <cig'a 0.0 c onbtnsis Onan 351.8 336.6 338.0 + 4.1 289 20,300 — 0.1 
EEC A ee FS 50.0 48.2 48.6 + 2.3 2,895 2,871 + 08 
NE ae 978.0 978.1 805.0 + 21.5 57,703 47,989 + 20.2 
North Louisiana............... 130.0 131.4 127.8 + 1.7 7,710 568 + 19 
South Louisiana............... 848.0 846.7 677.2 + 25.2 t 40,421 + 23.7 
SES er 27.2 26.6 34.1 — 20.2 1,584 1,922 — 17.6 
ER ee 112.8 113.8 110.7 + 19 6,687 6,653 + 05 
Sy SR ee a ézaa 0.2 0.2 me EF ead 9 10 — 10.0 
Montana 72.2 69.2 54.0 + 33.7 4,169 3,263 + 27.8 
ed wn case tenia 38.4 38.5 40.2 — 45 2,270 2,291 — 09 
PE iti tnbccaptacdaavasdekten 0.1 0.1 0.2 — 50.0 6 13 — 53.9 
rr rt 257.9 249.0 234.7 + 9.9 14,939 14,479 + 3.2 
Southeast New Mexico........ 254.9 246.0 232.5 + 9.6 14,778 14,324 + 3.2 
Northwest New Mexico ...... 3.0 2.6 2.2 + 36.4 161 155 + 3.9 
De , Moke Cab wannawns eat 6.5 7.0 7.7 — 15.6 397 453 — 124 
North Dakota. . 36.2 38.8 35.7 + 1.4 2,217 2,409 — 80 
GG 26 ch daw ase ae 13.4 12.2 12.6 + 6.3 752 747 + 0.7 
SE SRP ee 641.6 613.2 617.9 + 38 36,977 36,826 + 04 
a) ee 24.2 21.7 21.2 + 14.2 a 1,330 + 17 
South Dakota......... 0.1 0.1 i Sere oe ere eee 
Tennessee. . re 0.1 0.1 0.1 | weees, 3 YS a 
Texas. . 3,131.0 3,078.1 3,081.7 | + 1.6 183,090 184,770 — 09 
Dist. 1: South Central.......... 56.5 56.0 53.2 + 6.2 3,318 3,057 + 85 
Dist. 2: Middle Gulf.......... 161.0 154.3 159.8 + 08 9,290 9,639 — 3.6 
Dist. 3: Upper Gulf........... 459.6 459.6 465.8 | — 13 27,117 27,610 — 18 
Dist. 4: Lower Gulf. . 244.6 236.8 251.3 | — 2.3 14,190 14,968 — 5.2 
Dist. 5: East Central......... 42.4 39.8 47.0 | — 9.8 2,422 2, — 13.7 
Dist. 6: Northeast............ 358.7 343.2 359.1 — 0.1 20,683 21,471 — 3.7 
Dist. 7-B: North Central. ..... 165.1 161.9 156.0 + 5.8 9,642 9,187 + 5.0 
Dist. 7-C: West Central........ 174.6 171.6 182.8 — 45 10,212 10,697 — 45 
TE OO ear , 1,157.4 1,143.9 1,049.4 + 10.3 67,866 61,862 + 9.7 
ray ree 212.8 209.4 208.7 + 2.0 12,447 12,163 + 23 
Dist. 10: Panhandle 98.3 101.6 93.2 + 55 902 559 + 6.2 
Was oh Sto ania wheels d's Ties 11.8 | 10.5 5.9 +100.0 655 358 + 83.0 
a as 0.1 0.1 BEAR: vcd 2 XE Petree 
West Virginia. ..... 6.1 5.8 6.2 — 16 352 358 — 17 
WE teks 0'oh 4ccnseedoe cht 301.4 300.7 287.6 | + 4.8 17,761 17,271 + 28 
Total United States........ 7,515.6 | 7,411.7 7,208.0 | + 43 440,201 432,187 + 19 
U. S. Crude Oil and Refined Product Trends 
(THOUSANDS OF BARRELS) 
DISTILLATE RESIDUAL DAILY 
CRUDE OIL GASOLINE FUEL FUEL IMPORTS 
Pro- | Runsto| Stocks Pro- Stocks Pro- Stocks Pro- | Stocks 
duction | Stills End of | duction | End of | duction | End of | duction | End of | Crude | Total 
MONTH Daily Daily Month Daily Month | Daily Month Daily | Month oil Oils 
1955: 
Rey 6,632 7,580 | 264,601 3,824 | 157,079 1,575 | 119,169 1,091 | 44,894 860 1,161 
August..... 6,665 7,580 | 256,427 3,858 | 151,912 1,621 | 133,675 1,090 | 45,480 756 1,155 
September. 6,731 7,483 | 256,269 3,784 | 150,194 1,621 | 143,248 1,061 | 46,267 829 1,218 
October... .. 6,831 7,465 | 267,346 3,827 | 153,103 1,612 | 152,288 1,123 J 821 1,206 
November. 7,014 7,692 | 260,707 3,867 | 157,871 J 141,808 1,214 | 44,071 823 1,322 
December 7,155 7,762 | 265,610 3,916 | 165,433 1,765 | 111,333 1,286 | 39,174 884 1,502 
1956: 
January..... 7,199 8,023 | 261,592 3,927 | 183,905 1,923 86,141 1,344 | 38,247 805 1,422 
February 7,208 8,047 | 259,504 3,854 | 196,092 1,918 71,335 1,286 | 35,673 878 1,472 
March. 7,278 7,914 | 265,683 3,829 | 199,698 1,808 60,846 1,213 | 32,984 934 1,425 
SRS 7,146 7,487 | 277,121 3,646 | 193,299 1,713 63,571 1,130 | 32,740 815 1,305 
May........ 064 7,896 | 277,497 3,859 | 186,673 1,667 75,928 1,149 607 938 1,416 
JURO....... 7,100 8,071 | 274,491 3,976 | 177,076 1,755 93,758 1,098 | 39,073 987 1,426 
po ere 7,090 8,014 | 277,008 3,975 | 176,536 1,767 | 115,787 1,066 | 43,958 | 1,084 1,463 
August..... 7,195 7,995 | 279,944 4,037 | 172,939 1,839 | 137,905 1,091 | 46,617 | 1,001 1,399 
September 054 8,024 | 278,791 3,991 | 177,974 1,845 | 150,411 1,062 | 47,342 | 1,043 1,452 
October... . . 6,966 7,608 86,560 3,773 | 172,798 1,772 | 158,871 1,082 8,400 ,004 1,541 
November...}| 7,139 8,031 | 275,995 3,913 | 174,808 1,841 | 151,517 1,182 | 44,590 871 1,362 
December... 7,377 8,141 | 266,014 4,039 | 187,271 1,981 133,981 1,288 | 44,491 873 1,471 
1957: 
January..... 7,412 8,205 | 254,048 3,900 | 196,351 2,077 | 100,369 1,270 | 38,212 796 1,317 
February . 7,516 7,992 | 253,093 3,789 | 203,749 2,029 85,698 1,243 | 37,068 802 1,389 
Week Ended: 
3-15-57... 7,799 8,098 |* 251,993 3,726 | 205,589 1,949 79,599 1,218 | 36,283 908 1,697 
3-16-56... 7,153 7,986 | 255,993 3,722 | 195,941 1,844 67,386 1,292 | 35,038 | 1,008 1,399 
* March 8. 
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FOOTAGE DRILLED 


‘Millons of Feet) 


February's Wells Drop, But 
Year Not Far Off '56 Pace 


By CECIL W. SMITH, Wor vp Or Staff 


As EXPECTED, the number of new 
wells completed in the U. S. during 
February was considerably less than 
those recorded in January. But tak- 
ing into account the short month, 
the daily completion rate was only 
slightly under that of the previous 
period. The probability that it will 
be at least another month before 
activity turns upward was strongly 
indicated by the fact that there were 
slightly fewer drilling rigs in the field 
at the close of February than were 
at work a month previously. 

This easing of drilling activity is 
generally believed by industry ob- 
servers to be temporary and that it 
will soon be back to last year’s rate. 


Summary of U. S. Drilling Activity 


TWO MONTHS 
January-February 





| 
| 


| Feb., | som 





Percent 
ITEM | 1957 | 1957 | 1957 1956 | Diff. 
New Wells 
Samenated: 
Oil 2,365, 2,624) 4,989) 4,905) + 1.7 
Diustiiate 40 53 93 108 13.9 
Gas 284 299 583 634 8 


q 
J 
Service | $81} 81} 162) 134) +20.9 
Dry : | 1,536) 1,751 3,287) 3,474| 5.4 


Total Wells....| 4,306| 4,808| 9114 9,288) LS 


aa tT 


(Min. of Feet). . 378| 38.5) — 1.8 


114 204 
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However, at the end of two months’ 
experience, new wells drilled trailed 
last year’s by 1.5 percent and footage 
was lagging by 1.8 percent. 

February’s record showed a total 
of 4306 new wells completed in the 
nation, against January’s 4808. How- 
ever, on a daily average basis, the 
latter month’s tests amounted to al- 
most 154 a day, while January’s 
averaged 155 daily. A year earlier, 
new wells were completed at the rate 
of only 144 a day during February. 

The year’s first two months saw a 
total of 9114 drilled, compared with 
9255 in the same period of 1956. 
That was a decline of 1.5 percent. 
However, making allowance for last 
year’s extra day in February, there 
was only a minute difference in the 
two period’s activity. 

Footage drilled in two months 
totaled 37,810,000 feet, which was 
1.8 percent less than the 38,486,000 
feet recorded in last year’s compar- 
able period. By reason of last year’s 
additional day, that margin of dif- 
ference was actually not that large. 
The principal difference was that 
each well was drilled to 4149 feet on 
the average, while the average in 


1956 had been 4158 feet. 


ACTIVE DRILLING RIGS 


ACTIVE ROTARY RIGS 


(Thousands of Rigs) 
a3 a 





Drilling rigs active at the end of 
February numbered 4582, which was 
a small decline from the 4625 work- 
ing a month earlier. It was also fewer 
than the 4677 being used a year be- 
fore. The end-of-February rig count 
was the lowest it had been since 
February, 1955. 

There has been an encouraging 
note in this year’s drilling campaign 
and that was because a greater num- 
ber of wells drilled proved to be pro- 
ducers than was true last year. The 
increase has been slight, but in the 
face of fewer wells drilled the fact is 
particularly heartening. Oil wells 
showed the way in this hike, while 
gas and gas-distillate producers failed 
to keep the pace. 

The increase in producing wells 
was made even more encouraging by 
the fact that the number of wildcat 
tests has increased this year. Because 
wildcat odds are so low, a greater 
proportion of these tests usually 
throws the producer-to-failure ratio 
the other direction. 


pncreesrstitd of U. Ss. Wildcat phatase 






































Ey | 
| TWO MONTHS 
January-February 
| Feb., ~~ Percent 
ITEM | 1987 | 1987 | 1957 | 1956 | Diff. 
New Field 
Discoveries; 
Oil ~...., 63] 98} «161] 156) + 32 
Distillate 9 15 24 15} +600 
Gas... 22) 19) 41) 34) +206 
Total Discoveries. | 94 132| 226] 205) +10.2 
~ Dry Wildeats.....| 767; 940 1,707 1,694 + 08 
Total Wildcats 4 $61| 1,072) 1,933, 1,899] + 18 
Percent Productive 10.9 12.3} 11.7} 10.8} ..... 
Percent Dry...... | 89.1) 87.7| 88.3} 89.2) ..... 
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These ten newly elected officers 





BYRON W. BEEBE 
AAPG Vice President 





GRAHAM B. MOODY 
AAPG President 


AAPG-SEPM Hold Annual 
Meeting in St. Louis 


New methods and importance of clay minerals 


in oil finding stressed. 





NEW EXPLORATION METHODS and 
the importance of clay minerals in oil 
finding were the topics of discussion 
as the American Association of Petro- 
leum Geologists and the Society of 
Economic Paleontologists gathered in 
St. Louis for their annual joint con- 
vention April 1-4. 

The AAPG selected as the theme 
of its 42nd annual meeting “New 
Methods and Principles in Petroleum 
Geology.” SEPM members, meeting 
for their 3lst annual session stressed 
the “Role of Clay Minerals in the 
Search for Oil.” 

National authorities in the fields of 
geophysics and geochemistry as well 
as geology evaluated the new ideas 
and methods that are coming into use 
and appearing on the horizon. 

The SEPM program was slightly 
more technical in content, the papers 
covering the fields of stratigraphy, 
paleontology, petrography and geo- 
chemistry. These papers have prac- 


R. V. HOLLINGSWORTH 
SEPM President 
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STUART A. LEVINSON 
SEPM Vice President 


tical applications to daily problems of 
the professional geologist. 

Undersecretary of State Herbert 
Hoover, Jr., was a scheduled guest 
speaker at the morning session April 
2, following presidential addresses and 
presentation of honors to outstanding 
members, 

A feature of this year’s convention 
is the field trip guided by members of 
the Missouri Geological Survey on 
Friday, April 5, following the meet- 
ing. Those making the trip will go to 
St. Clair, Mo., stopping at exposures 
of Cambrian, Ordovician, and Mis- 
sissippian_ beds. 


The Sidney Powers Memorial 
medal for distinguished service in the 
geological profession this year goes to 
J. P. D. Hull of Tulsa, managing edi- 
tor of the AAPG Bulletin. Hull has 
been with the AAPG National head- 
quarters since 1926. 

Honorary memberships in the 
AAPG have been awarded to T. S. 
Harrison, Denver; H. P. Bybee, Aus- 
tin, Texas; J. V. Howell, Tulsa, and 
E. F. Schramm, Lincoln, Neb. 

Award for the most outstanding 
paper published in the AAPG Bul- 
letin of Petroleum Geology, by an 
author under 35 years of age, goes to 
Robert H. Parker, Scripps Institution 
of Oceanography, La Jolla, Calif. The 
award-winning paper which appeared 
in the February 1956, Bulletin, is en- 
titled: “Macro-Invertebrate Assem- 
blages as Indicatots of Sedimentary 
Environments in East Mississippi 
Delta Region”. 

Henry V. Howe, Louisiana State 
University, Baton Rouge, La., has 
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will be at the AAPG and SEPM helms in 1957 








we. 


M. L. 
THOMPSON 
SEPM Editor 


SAMUEL P. 
ELLISON, JR. 


SEPM Secretary-Treasurer 


been elected an honorary member of 
SEPM. His election brings the So- 
ciety’s total honorary members to 
four. Prof. Philip Henry Keunen, dis- 
tinguished Dutch geologist, has been 
elected a “Correspondent” of SEPM, 
an honor bestowed on persons not re- 
siding in North America who have 
made distinctive contributions to pa- 
leontology, petrology, and stratigraphy 
that have application to the geology 
of petroleum, 

Recipients of the awards for the best 
papers in the Journal of Paleontology 
and the Journal of Sedimentary Pe- 
trology for 1955 include: William R. 
Walton, Gulf Research and Develop- 
ment Company, Pittsburgh, Penn., 
“Ecology of Living Benthonic Foram- 
inifera, ‘Todos Santos Bay, Baja Cali- 
fornia,” Journal of Paleontology, No- 
vember, 1955; Louis F. Dellwig, 
University of Kansas, Lawrence, Kan., 
“Origin of the Salina Salt of Michi- 
gan,” Journal of Sedimentary Petrol- 
ogy, June, 1955. 

The complete list of officers of the 
two societies is as follows: 


AAPG Officers. President, Graham 
B. Moody; vice president, Byron W. 
Beebe ; secretary treasurer, William J. 
Hilseweck; editor of the AAPG Bul- 
letin of Petroleum Geology, Sherman 
A. Wengerd. Theo A. Link, president, 
Cree Oil of Canada, Ltd., Calgary, 
Alberta, and Toronto, Ontario, is re- 
tiring president and will serve with 
Moody on the 1957-58 executive com- 
mittee. 

Retiring members of the present 
AAPG Executive Committee are past 
President G. M. Knebel, manager, 
Exploration division, Standard Oil 
Company (N.J.), New York City; 
Vice President Ben H. Parker, vice 
president and director, Frontier Re- 
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fining Company, Denver; Secretary- 
Treasurer W. A, Waldschmidt, con- 
sulting geologist, Midland, Texas; 
Editor W. C. Krumbein, professor of 
geology, Northwestern University, 
Evanston, IIl. 


SEPM Officers. President, Richard 
V. Hollingsworth; vice president, Stu- 
art A. Levinson; secretary treasurer, 
Samuel P. Ellison, Jr.; editor of the 
Journal of Paleontology, M. L. 
Thompson; editor of the Journal of 
Sedimentary Petrology, Jack L. 
Hough. Serving with Hollingsworth 
on the 1957-58 council will be Robert 
R. Shrock, Massachusetts Institute of 


Technology, Cambridge, Mass., as - 


past president. 

AAPG President Moody was born 
in Denver, Nov. 15, 1889. After re- 
ceiving a B.S, degree in geology and 
chemistry from the University of Cal- 
ifornia in 1912, he did part-time 
graduate work at U.C. until 1914. 
During 1917-18, he was production 
geologist for the Fuel Oil department, 
South Pacific Company. He joined 
California Petroleum in 1918 in the 
capacity of administrative geologist, 
remaining there until 1920. At that 
time he joined Standard Oil Com- 
pany of California. Moody remained 
with Standard Oil of California until 
1954, and during that time became 
chief reserves engineer. 

Retiring from Standard in 1954, 
Moody became a consulting geologist 
with offices in San Francisco and 
Berkeley. 

Moody became a member of the 
American Association of Petroleum 
Geologists in 1927. He was secretary 
of the Pacific Section in 1935, a 
member of the Research Committee 
(1945-46) and served on the Com- 
mittee for Statistics on Exploratory 





PHILIP HENRY 


SEPM Correspondent 








WILLIAM J. 
HILSEWECK 
AAPG Secretary-Treasurer 





} / A 


ES & 


SHERMAN A. WENGERD 
AAPG Editor 





J. P. D. HULL 
AAPG Sidney Powers 
Memorial Medal Winner 


Drilling (1945-56) ; he was also gen- 
eral chairman of the St, Louis con- 
vention (1954), and vice president 
of the association in 1954. 

SEPM President Hollingsworth was 
born July 26, 1909, in Ellsworth, 
Texas. After receiving a B.S, and 
M.S. degree in geology from the Uni- 
versity of Oklahoma, he did graduate 
work in the Department of Geology 
at the University of Chicago. Hol- 
lingsworth’s experience includes sev- 
eral years with the Shell Oil Com- 
pany, Tulsa, and the University of 
Tulsa before his establishment of the 
Paleontological Laboratory in Mid- 
land, Texas. 
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BEST! 


with HALLIBURTON 


THE INDUSTRY’S RECOGNIZED LEADER 
IN DRILL STEM TESTING 





One of the secrets of a successful test is... 


HALLIBURTON’S 


Vit SAFETY JOINT 


Drill pipe and testing tools can be quickly and 
safely retrieved when either packer or anchor 
becomes stuck. 






















The VR Safety Joint prevents major loss of 
tools. The right-hand rotation used to release 
this joint’s left-hand thread will not back off 
a tool joint. 





A large area by-pass is incorporated in the 
VR Safety Joint to equalize pressure prior to 
unseating packer at completion of test. 


ae 


When back-off is necessary, a simple com- 
bination of right-hand rotation and vertical 
movement of drill pipe allows the thread to be 
unscrewed easily and testing tools are removed 
from the well. 


DEPEND ON HALLIBURTON TESTING 
FOR SPEED...SAFETY...ACCURACY 





Ask for free Formation Testing Bulletin. Call 
your local office or write Halliburton Oil Well 
Cementing Company, Duncan, Oklahoma. 


HALLIBURTON 


OIL WELL CEMENTING COMPANY, DUNCAN, OKLAHOMA 
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Latest geophysical advances reveal .. . 


Magnetic Recording — New 
Key to Data Interpretation 
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Courtesy United Geophysical Corporation, Pasadena, California 


Shown here is a small portion of a typical visual cross section composed of numerous individual 

records, the reflected energy of the various events being plotted in a manner resembling stratifica- 

tion. Note synclinal structure in upper part of cross section, with apparent unconformity appearing 

in the approximate center of chart. Using recently developed equipment which automatically 

Corrects individual records for normal move-out, elevation and weathering, the reflected energy 

of individual traces is taken from magnetic tapes and converted into correspondtng light and 
dark intervals as seen on the cross section. 
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By GILBERT M. WILSON 
Wor tp Ot Staff 


NEW AND IMPROVED methods of ob- 
taining, recording, playing-back and 
interpreting of data, coming largely 
as a result of some recent marked ad- 
vancements in electronics and re- 
search, probably accounted for the 
greatest share of new geophysical 
techniques that have emerged into the 
practical usage stage during the past 
year or so. 

Magnetic recording, in turn, prob- 
ably can be credited with the princi- 
pal means through which some of the 
more notable recent advancements 
have come forth. Only several years 
old, magnetic recording of reflection 
data, originally offered as its initial 
advantage, the ability to record simul- 
taneously a wide range of usable seis- 
mic frequencies which, with the aid 
of various filters and play-back tech- 
niques, could be made to yield far 
more complete and detailed sub- 
surface pictures. Although initially 
more expensive than conventional 
methods, magnetic recording made 
possible the storing of data for re- 
examination years later. It premitted 
re-examination of old records in the 
light of new subsurface information 
and/or new developments in play- 
back techniques without the necessity 
of re-shooting an area. It is in the 
realm of play-back and the instru- 
mentation involved that holds great 
promise of providing a means of still 
more closely delineating structural 
pictures. In fact, through use of the 
record cross-section any person, 
whether versed in the technicalities of 
geophysics, a geologist or a layman 
only slightly acquainted with geology 
or structural conditions, easily can 
“see” the formations and their rela- 
tive position or attitude. 


Record Cross-Section of Major Im- 
portance. The record cross-section 
and the recent perfection of auto- 
matic recording and data processing 
equipment that has made it an accu- 
rate and extremely practical tool, 
probably is the most recent, signifi- 
cant development affecting the reflec- 
tion seismograph. It has done more to 
bring the geophysicist, geologist and 
management personnel to a common 
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Courtesy Seismograph Service Corporation, Tulsa 


Engineer makes adjustment in controls of seismic replay center which is used in preparing variable 
density cross section from individual records recorded on magnetic tape. This replay center 
consists of a visual display unit, a cross-section camera and a seismic replay console. 





Courtesy Seismograph Service Corporation, Tulsa 


This instrument, the continuous velocity log scale converter, was designed especially for continuous 
velocity logging. It provides valuable information by performing a variety of vertical and horizontal 
scale conversions while tracking the original field log. Numerous special logs may be obtained 
by tracking the interval velocity curve of a continuous velocity log. It provides data enabling 
the geologist and geophysicist to make detailed correlation and porosity studies, positive 
identification of reflection horizons and numerous other correlations. 
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level of understanding than has any 
other single geophysical tool in recent 
years. In a sense, it has taken the 
mathematics out of interpreting the 
results of a seismic survey. 

The technique involves the record- 
ing, on a single large desk-size sheet, 
of a visual cross section made up of 
numerous individual records. Cor- 
rected for normal move-out, elevation 
and weathering—these corrections in 
themselves representing an important 
step in automatic processing—the re- 
flected energy of individual traces is 
taken from the magnetic records and 
converted into corresponding light 
and dark intervals on the final chart. 
Thus, beds which reflect greater 
amounts of energy, as well as those 
which do not, appear as contrasting 
dark and light marks and, when the 
records are placed side by side to rep- 
resent a section covering several miles 
to as much as 20 to 30 miles, struc- 
tural pictures, unconformities, faults 
and, of course, regional dips become 
strikingly apparent to the observer. 

It is only within the past year or so 
that equipment, instrumentation and 
techniques have been perfected to a 
point where this unique tool has be- 
come generally available. The record 
cross-section, with seismic data re- 
duced to such an easily interpreted 
form, becomes a permanent record 
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which company personnel can study 
at leisure long after a survey is com- 
pleted; a record which quickly can be 
pulled out and checked against later 
findings in wildcat or development 
wells which have a bearing on the 
over-all picture. 

Magnetic recording of seismic data, 
now believed to comprise more 
than one-third of all seismic equip- 
ment used in the field today, has been 
instrumental in making the record 
cross-section possible. When consid- 
ered in the light that magnetic re- 
cording, in the practical field usage 
form as we know it today, is only 2 
or 3 years old, it would not be sur- 
prising to expect many new develop- 
ments—some of them still in the labo- 
ratory stage; others still only in the 
“idea” stage—to come forth in the 


not-so-distant future. When and if 


such new ideas are translated into 
equipment, old records easily can be 
brought out and re-played to produce 
possibly new or more detailed “‘pic- 
tures’ of a prospected area. As a mat- 
ter of fact, work is progressing rapidly 
in the whole field of play-back. Among 
these techniques are “stacking” of 
records to cut out unwanted energy 
and reinforce wanted beds; use of 
various types of filters to reduce noise; 
playing records backwards to produce 
various effects; and playing back at 
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Courtesy Fairchild Aerial Surveys, Inc., Los Angeles 


Reproduction of typical profile made of bottom sediments in an area on the Gulf Coast. Note 
that a truncated anticline is revealed by reflections from the several beds beneath the ocean floor. 





Courtesy Hycon Aerial Surveys, Inc., Pasadena, Calif. 


Weighing only about 80 pounds, this airborne nuclear magnetometer obtains precise measure- 
ments of the earth’s field using the principle of nuclear magnetic resonance. Sensing element is 
basically a coil of wire inside a bottle of water. The instrument has no drift and measurements 
are independent of temperature changes, mechanical shocks and minor power supply fluctuations. 
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Courtesy Hycon Aerial Surveys, Inc., Pasadena, Calif. 


Portion of typical chart obtained with the nuclear magnetometer, The undulating, gently-rising 

series of marks in center area is the “sampled” measure of the earth’s field. Measurement cycles, 

including polarizing time, occurs about every 0.8 seconds. Carried by an airplane traveling at 
120 miles per hour, the earth’s field is “sampled” every 140 feet of terrain flown. 


different speeds, perhaps two or four 
times the normal speed. All are aimed 
at wringing the maximum available 
That a 
whole new vista of exploration poten- 


information from a record. 
tialities is being opened up is to state 
the matter in its simplest terms. Most 
immediate and important applications 
of the new recording and plotting 
techniques, of course, are to be found 
in offshore work where boat and crew 
time is costly and where it is essential 
that results be processed in a mini- 
mum of time. Of great importance, 
too, is the fact that the newer tech- 
niques are releasing geophysicists and 
seismic computors from the drudgery 
and time-consuming work of comput- 
Time and for- 
merly spent on such detail work now 


ing records. energy 


can be devoted to other jobs or 


projects. 










Interval Velocity Logging Impor- 
tant Tool. Continuous interval veloc- 
ity logging also has seen some impor- 
tant advancements, not only in the 
equipment involved, but in the appli- 
data derived from it. 
as now used consists of a 


cation of the 
The 
device run on a conventional logging 
cable. At the top of the tool is an 
ultrasonic pulse generator and, below 


tool 


it, separated by acoustic insulators, 
are one or more geophones. The pulse 
generator sends out a sharp, steep- 
front seismic pulse at regular inter- 
vals. The energy, radiating outward 
and downward through the wall rock, 
is picked up by the geophones and 
transmitted to recording instruments 
on the surface. With one instrument 
now available, continuous velocity 
logging coverage over 10-foot meas- 


urement intervals is obtained with 


oe * 
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Courtesy Western Geophysical Company, Los Angeles 


Equipped with the latest in geophysical and navigational gear, this recently-outfitted, 100-foot 

steel craft was designed with the aim of eliminating vibration and mechanical noises which other- 

wise would interfere with the operation of some instruments. Shock-mounting the engines and 

exhausts and installing flexible couplings in the main engine shafts are among the improvements 
made. 
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cable speeds of 6000 feet per hour. 
Double coverage with 50 percent 
overlap of measurement intervals is 
obtained at cable speeds of 3000 feet 
per hour. 

The resulting record of the veloc- 
ities of individual formations provides 
accurate, integrated time-depth data 
for seismograph depth computations; 
also yields basic information for the 
preparation of synthetic seismograms 
and precise correlations of seismic re- 
flections with stratigraphy. In addi- 
tion, the log provides a detailed, con- 
tinuous formation log for lithologic 
identification and well correlation 
work, the latter supplementing infor- 
mation obtained with conventional 
electric and radioactive logging in- 
struments. Typical of its application 
are continuous velocity logging corre- 
lations of a group of wells spread 
across intervals of up to 25 to 30 
miles. 

Recently, a continuous velocity log 
scale converter was developed which 
yields additional information while 
tracking the original log. It is aimed 
at making a more positive identifica- 
tion of reflective horizons, studying re- 
flective phenomena as to origin and 
character, making detailed correlation 
and porosity studies and making di- 
rect correlations with other types of 
logs taken on different scales. The 
converter can make these special logs: 
(1) a log of the velocity on a linear 
scale; (2) log and film strip of the 
logarithm of interval velocity drawn 
versus either time or depth; (3) log 
indicating seismic reflection travel 
time from a selected datum to any 
subsurface depth; (4) log of the av- 
erage velocity to any depth; and (5) 
log of the interval velocity in an ex- 
panded or reduced velocity scale. This 
scale converter, incidentally, is not 
limited only to velocity log data. It 
may be used to change the vertical 
and horizontal scales of any logs or 
plotted data. 

Advancements have been made, 
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also, in gravity data interpretation. 
One instrument, an analog gravity 
computor, employs an optical system 
which will afford a wider, more effec- 
tive use of gravity data. The compu- 
tor produces a synthetic gravity pro- 
file from geologic cross-sections, the 
latter drawn to scale on transparent 
Formations are drawn on the 
the degree of shading 
representing the density of the simu- 
lated formations. The analog compu- 


film. 
cross-sect ion, 


tor then is adjusted so that when the 
cross-section is placed over the read- 
ing window, and the meter adjusted, 
it displays the equivalent gravity re- 
sponse in a manner similar to a con- 
ventional gravity meter. 

Among the applications possible 
with this instrument is the ability of 
the geologist to quickly check the 
gravity response from an assumed or 
real geologic condition for, with a 
pencil and eraser, he easily can mod- 
ify the cross-section to obtain a new 
synthetic gravity profile for compari- 
son with field data. In addition, ter- 
rain and topographic corrections can 
be made quickly, permitting the com- 
puter to assist in the preparation of 
gravity field data. The geologist also 
can simulate the average density of 
any formation in the earth’s crust 
with accuracy comparable to accepted 
concepts of geological density distri- 
bution and can check the validity of 
any conventional interpretation of 
gravity data. 


Echo Sounding Device Reveals 
Bottom Sediments. Of particular 
value in offshore work is a recent de- 
velopment which gives a remarkably 
accurate and clear picture of the first 
80 to 100 feet of sediment below the 
ocean floor. The device, which func- 
tions very much like a small reflecting 
seismograph, sends down sound pulses 
that are generated at rates of from 3 
to 12 per second, and at a frequency 
of about 3800 cycles per second, less 
than a third the frequency of conven- 
The 


waves, propogated through the water 


tional echo sounders. sound 
and into the sediments, are reflected 
back by the interface between each 
pair of sedimentary beds that have 
the necessary contrast in acoustic im- 
pedance. The reflected sound waves, 
picked up by the receiving transducer 
attached to the side of the boat, are 
converted into electrical signals and 
recorded on continuously moving 
electrosensitive paper. The resulting 
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profile gives a continuous, accurate 
picture of the structural relations of 
sedimentary beds beneath the ocean 
floor. 

Surveys taken with this instrument 
have revealed such phenomena as 
structure changes, faulting, uncon- 
formities, oyster beds, ancient river 
channels and related information. 

This type of survey can be made 


nary water. A power supply, ampli- 
fier, relay system to connect the coil 
alternately to the power supply and 
amplifier and a frequency measuring 
system make up the remainder of the 
apparatus involved in the unit. Nu- 
clear induction measurements are pos- 
sible since nuclei possess both intrinsic 
magnetic and spin angular moments, 
and thus will precess about a mag- 





Courtesy Fairchild Aerial Surveys, Inc., Los Angeles 


Shown here in the retracted position is the receiving transducer of a recently developed echo 
sounding device which records, to a depth of up to 80 to 100 feet, the sedimentary layers below 
the ocean floor. Low frequency sound pulses penetrate the shallow beds, reflecting off of the 
interface of each pair of sedimentary beds that have the necessary contrast in acoustic impedance. 


at a relatively rapid rate and has a 
number of potential uses in not only 
geophysics and geology but in engi- 
neering such as, for example, the 
gathering of information relative to 
bottom sediments necessary for the 
construction of offshore platforms and 
submarine pipe lines. Its primary 
value to the geologist and geophysi- 
cist, however, lies in its ability to aug- 
ment information obtained from cores 
or other geological data. The device 
shallow -draft 
use, or on 


can be mounted on 
boats for shallow water 


larger vessels for use in deeper waters. 


Nuclear Magnetometer Use Ex- 
panded. Another tool that has come 
into common usage only recently is 
the airborne nuclear magnetometer, a 
device which uses the principle of 
nuclear magnetic resonance to obtain 
precise measurements of the strength 
of the earth’s field. The sensing ele- 
ment of the instrument is basically 
a coil of wire inside a bottle of ordi- 
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netic field, an action that is analogous 
to the precession of a free-running 
gyroscope in the earth’s gravitational 
field when an external torque is 
appplied. 

In this instrument the bottle of 
water serves as the source of nuclei, 
namely protons. A 100-gauss polariz- 
ing field, created by introducing a di- 
rect current into the coil, is applied 
to the water sample at approximately 
right angles to the earth’s field, caus- 
ing a relatively large percentage of 
the magnetic moments to line up per- 
pendicular to the earth’s field. When 
the polarizing current is switched off, 
these moments begin to precess about 
the earth’s field in phase. The pre- 
cessing proton moments induce an at- 
tenuated sinusoidal voltage in the coil 
at the precession frequency. It is this 
frequency that actually is measured 
by the magnetometer. Through an 
equation, actual intensity of the 
earth’s magnetic field, in gammas, 
then is determined. In airborne units, 
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Courtesy Western Geophysical Company, Los Angeles 


Greatly speeding up offshore operations is the growing use of floating marine cables. Improved 

records and, in some cases records where none could be obtained before, have resulted from 

recently developed pressure-sensitive detectors which are insensitive to wave action or other 
noise frequencies. 


such measurement cycles, including 
the polarizing time, occur about every 
0.8 seconds. This means that the 
earth’s field is “sampled” every 0.8 
seconds, corresponding to about every 
140 feet for an airplane flying 120 
miles per hour. 

Aside from the extreme accuracy 
and lower cost of operation, many ad- 
vantages are involved in the use of 
this magnetometer. ,It measures, in 
absolute terms, the earth’s field, as 
compared to many essentially gradi- 
ent measuring devices. It is calibrated 
on a constant of nature, the gyromag- 
netic ratio, hence has no drift. In 
addition, all measurements are inde- 
pendent of temperature changes, me- 
chanical shocks and minor fluctua- 
tions of power supply. Important, too, 
is the fact that the sensing element, 
the bottle of water, requires no special 
orientation, an important considera- 
tion from the standpoints of both 
weight of the bird, amounting to only 
about 80 pounds, and the accuracy of 
measurement. The polarizing field 


does not have to be exactly at right 
angles to the earth’s field. 

An improvement of the instrument, 
made within the past several months, 
was the increasing of the unit’s sensi- 
tivity by four times through use of 
a 400 kilocycle oscillator instead of 
the previous 100 kilocycle unit. 


Improved Marine Equipment. Dur- 
ing the past year or so a number of 
improvements also have been made in 
offshore survey boats and related 
equipment. Only recently outfitted is 
the 100-foot all-steel craft operated 
by one geophysical company. It was 
equipped with the latest in geophys- 
ical as well as navigational equipment, 
the latter including location-finding 
gear and radar navigational aids. In 
order to eliminate vibration and me- 
chanical noises which otherwise would 
interfere with, or possibly even render 
inoperative some instruments, the 
craft's engines and exhausts were 
completely shock-mounted and _flex- 
ible couplings were installed in the 
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tis 


main engine shafts. It also was 
equipped with jet hole-digging equip- 
ment utilizing high pressure water to 
jets holes in soft bottom sediments. 
Among other geophysical advance- 
ments becoming increasingly impor- 
tant during the past year or so was 
the marine buoyant cable which floats 
in the water without aid of buoys or 
floats. The pressure sensitive detec- 
tor, more completely described as the 
dual dynamic pressure seismometer, 
which, unlike the conventional type, 
is insensitive to wave action or other 
types of noise, also was contributing 
measurably to improved marine op- 
erations. Graphically illustrating its 
effectiveness was the job in one area 
where, with conventional detectors, 


few if any reflections could be ob- 
tained. With the improved pressure 


sensitive detectors, however, up to 25 
to 30.reflections were recorded at 
each location. 

There were improvements, too, in 
transistorization and minaturization 
of instrumentation. The printed cir- 
cuit was finding increased use in cer- 
tain instruments, aiding in the uniti- 
zation and handling of equipment in 


the field. The End 
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FIGURE 1—This land cable geophone is only four inches long. 


New Geophone Will Improve 
Seismic Field Production 


A new concept in geophone and cable con- 
struction designed to provide the geophysical industry with 
improved seismic production and record quality at a re- 
duced cost per profile mile of subsurface coverage. 


By ALAN D. WALDIE 


Chief Engineer 


McCollum Exploration Company, Houston 


RECENT FIELD TESTS of a new land 
Mc- 


Collum Exploration Company of 


cable geophone, developed by 


Houston, has proven the worth of a 
unique design which makes practical 
for the first time a fast system of me- 
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chanically planting and retrieving 
large numbers of geophones and asso- 
ciated cables. 

Production has begun on a newly 
designed small, light-weight, land 
cable type geophone which, when 
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Weight and diameter are five ounces and three-fourths inch, respectively. 
















built into a special cable, can greatly 
speed up seismic field production. 
This geophone, shown in Figure 1, is 
4 inches long, 34 of an inch in diam- 
eter, weighs about 5 ounces, and gen- 
erates its own electrical output by the 
variable reluctance principle. It is at- 
tached as an integral part of a cable 
every 25 feet and is sealed inside a 
rubber boot for waterproofing. Fig- 
shows the phone as it is at- 
tached to the nylon stress member of 
the cable; the rubber boot, which 
would normally cover the phone, is 
not shown. Electrical connections are 
made by use of “crimp type” termi- 
nals. 


ure 2 


The idea of placing geophones in 
cables is not new—offshore explora- 
tion crews have been using cable 
phones now for several years. How- 
ever, few, if any, attempts at construc- 
tion of a land cable with geophones 
which were small, light weight, eco- 
nomical, and “self orienting” had been 
entirely successful. Gimballed type 
phones generally are quite tricky and 
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FIGURE 2—Cable phone as attached to special cable. The waterproofing rubber “boot” has been removed. FIGURE 
require extra space in the phone case 
for mounting room. Then too, there’s up th 
the problem of sliding or slip ring vonage 
electrical contacts from the elements 6). I 
of most phones of this type. Even travel: 
when these problems are eliminated oa 
the comparative size and cost of such then 
a phone become matters to consider \4 
. - armat 
when planning the use of great num- 
> ace C 
bers of these on land. 
lorce 
. ua egy the ri 
Unique Principle. This new geo- 
: : those 
Q phone, which has just been devel- weap 
oped, operates on the variable reluc- ose. 
tance principle without gimballs in a holdir 
rather unique manner for geophone cable 
construction. A look at Figure 3 will state, 
1 End plugs 12 Rubber end plug illustrate the phone’s components in surrou 
2C l os «i a ' a 
2 Case (soft iron 13 End plug a “cutaway’ drawing. The major Hons. 
3 Magnet housing 14 Magnet (alnico V . ae ‘ , only y 
parts of this phone are the alnico V 
4 Coil 15 Coil form base gg tion 
5, 6,7 Pole face rings 16 Armature shaft magnet (14); the soft iron coil form “(he 
des P é' axis © 
8 Armature 17 Case end (brass (15) ; the coil (4) ; the armature (8) ; las 
‘ ; ibra 
9 Armature adjusting screw mount 18 Armature shaft suspension cable and the armature shaft suspension 7 
10 Cable anchor 19 Armature adjusting screw eit. Hie _— 
11 Sealant compound (epon resin 20 Connecting wires a : irom | 
The magnetic path can be traced air 9: 
from the right end of magnet (14) armat 
FIGURE 3—A schematic of the land cable geophone. Successful field tests of these new phones through the coil form (15) across the chang 
have been completed in the Gulf Coast area and extensive comparison tests are being made in ‘ ‘ ‘ 7“) 
Canada. air gap to the soft iron armature (8) col a 
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FIGURE 4—Cable phone complete with cable, reel and waterproof “boot.” Weight: 35 pounds, Length: 330 feet of cable, Number of phones: 13 


up through the armature and _ back 
across the air gap to a soft iron ring 
6). From this ring (6), the flux path 

left half 
#3) to the iron end slug (13) and 
to the left 
14). The concentric rings of the 


travels along the iron case 


then end of the magnet 
armature match like rings in the pole 
face of the coil form (15). Magnetic 
force lines across the air gap center 
the rings of the armature in line with 
those of the soft iron coil form pole 
face through an air gap of about 
three-thousandths of an inch while 
holding the armature shaft suspension 
cable (18) under tension. In a steady 
state, an unchanging magnetic field 
surrounds the coil (4) in all direc- 
tions. This magnetic field will vary 
only when an outside force, or vibra- 
tion, perpendicular to the horizontal 
axis of the phone is received. These 
vibrations, which are received as the 
move the armature 


selsmic waves, 


from its center position increasing the 
air gap between the pole face and 
armature. This increase in air gap 
changes the magnetic field around the 
coil and induces a changing current 
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spaced 25 feet apart. 


in the coil windings to produce a volt- 
age change (representing the seismic 
signal) for amplification and record- 


ing. 


Rugged Construction. The construc- 
tion of a phone of this nature can be 
kept relatively simple—yet sufficiently 
rugged and sensitive for its size. It is 
considerably more rugged than con- 
ventional land phones since it con- 
tains no springs or “spider webs” to 
weaken or break. In effect, it has a 
“spring” for its action be- 
cause the armature face is suspended 
by magnetism. The only component 
which could break is the flexible cable 
(18) which holds the armature shaft. 
However, this cable is made of 15 
pound test seven strand beryllium 
copper wire and has proven to be 
quite satisfactory for this purpose. 


magnetic 


Frequency Adjustment. Referring 
again to Figure 3, the armature ad- 
justing screw (19) is used during final 
checkout of the phone, before it is 
damped, to adjust the frequency and 
output. The frequency of each phone 
is set to 25 cycles per second—at un- 
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damped peak resonance. However, 
the phone has been designed so that 
its frequency can be set during assem- 
bly to higher or lower frequency 
values according to the need. 

Two methods of damping have 
been utilized in this geophone— 
namely magnetic and viscous damp- 
ing. The magnetic damping is inher- 
ent with the magnetic suspension of 
the armature. Viscous damping is 
achieved by filling the chamber sur- 
rounding the armature assembly with 
a light silicone fluid. Silicone fluid is 
used because its viscosity remains sub- 
stantially constant over a wide tem- 
perature range. 


Sensitivity. The sensitivity of this 
phone as compared with the regular 
small conventional geophone is some- 
what less than the latter since it was 
felt that some sensitivity could be sac- 
rificed for size. It has been found that 
in areas where large numbers of 
phones per station are required, the 
sensitivity should be realized from the 
whole group of phones—in diversity 
—contributing to this station rather 
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FIGURE 5—Artist’s concept of geophone planter. 


than by a smaller group of phones 
which are individually more sensitive. 
This is quite easily explained. In the 
first place, where large numbers of 
geophones are used in arrays for can- 
cellation of undesirable signals—such 
as surface, and/or near surface energy 

all phones are contributing to the 
group-per-station for the cancellation 
effect desired. If highly sensitive in- 
dividual phones were used, it is prob- 
able that local disturbances near parts 
of large arrays could tend to obliter- 
ate the entire output of the array. 
Now, if less sensitive individual geo- 
phones were used in a series-parallel 
arrangement—spread in diversity over 
the station area—the desired cancel- 
lation effect of the array should be 
obtained with less trouble from local 
disturbances around parts of the 


group. 


Hookup. The size of the phone has 
been kept to a minimum so that a 
number of these installed in cables 
could be wound on small lightweight 


reels. Figure 4 is a photograph of one 
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Speeds up to eight miles per hour can be obtained by using this device with land cable geophones, 


of these reels which contains 13 geo- 
phones hooked in series at 25 foot in- 
tervals for a total length of 330 feet. 
This reel, complete witht phones and 
cable, weighs only 35 pounds, is 16 
inches in diameter and 6 inches high. 


Mechanical Planting. In areas where 
terrain permits the use of mechanical 
planter, as shown in the artist sketch 
(Figure 5), speeds of from five to 
eight miles per hour can be obtained 
in laying out and planting these cable 
detectors. The pickup truck shown 
pulls the planting attachment which 
digs a trench for the phone pod, 
squirts a small amount of water in 
the trench for good phone-to-ground 
contact, and then rolls the phone into 
the trench which is dug automatically 
for each phone. Since only the por- 
tion of the cable which contains the 
phone is buried, the trench is dug 


. > /. 
about 2 feet long, 11% 


inches wide, 
and 1% inches deep. 

When it becomes necessary to plant 
these cable phones by hand it will be 


found that this cable phone method 
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is still quicker than laying by hand 
conventional phones which have to be 
attached to their lead-in lines. The 
reel which holds the cable and phones 
can also be placed on a breast reeling 
unit which one man can easily carry 
while walking or crawling into a diffi- 
cult area to plant these cable phones 
by hand. 


Field Tests. Successful field tests of 
these new phones and cables have 
been accomplished in the Gulf Coast 
while extensive comparison tests 
are now being made with 700 of these 
cable phones in Canada. Plans are 
now being completed to field test 
some 2000 of these new geophones 





and cables in “difficult record areas’ 
of West Texas this spring. 

The main goal of this new concept 
in geophone and cable construction 3s 
to provide the geophysical industry 
with a new system of field techniques 
which can improve seismic production 
and record quality while it reduces 
the over-all costs per profile mile of 


—The End 


subsurface coverage. 
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FIGURE 1—Magnetic induction (B) plotted as a function of magnetizing 
force (H) for the oxide used on magnetic recording tape. 


New Developments Made 
In Direct Recording Heads 


Experiments indicate that the rounded head 
with mu-metal laminations inside and outside a mu-metal 
container produced the optimum pulse response and lowest 
cross talk level combined with ease of manufacture. 


By A. S. BADGER 


Southwestern Industrial Electronics 
Bellaire, Texas 


THE pROCEssS of investigating new 
design possibilities for low frequency 
direct magnetic recording heads un- 
covered a number of scientifically in- 
teresting problems. Of principal con- 
cern was good transient reproduction 
in playback and minimum crosstalk 
between recorded channels. In addi- 
tion, the effect of different head 
lengths on frequency response was in- 
vestigated and the results recorded. 

Figure 1 shows magnetic induction 
(B) plotted as a function of magnet- 
tizing force (H) for the oxide used 
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on magnetic recording tape. The up- 
per curve is the normal magnetization 
curve. The lower or residual flux den- 
sity curve is drawn by establishing 
various intensities of magnetization in 
the oxide, reducing the external field 
to zero and plotting the resulting flux 
values. For a given intensity up to the 
instep of the curve there will be very 
little remnant flux in the tape. 

As a consequence, bias must be 
used so that the recorder will operate 
in the linear portion of the curve. In 
this portion, an increase of recording 


current, reflected in magnetic inten- 
sity, will result in a linear increase of 
remnant flux. The bias is a high fre- 
quency AC component, equal to or 
greater than the intensity required 
to reach the instep of the curve. 


The magnetic recording process be- 
gins when the bias signal is added to 
the desired signal and the magnetiza- 
tion is moved beyond the instep of 
the curve, The tape passes over the 
recording head at 7'/-inches per sec- 
ond and as soon as the bias field is 
reduced to the value at the instep the 
signal will be recorded. If bias is in- 
creased to an excessive amount, the 
critical recording flux will not be well 
defined by the gap and the gradiant 
will no longer be sharp. This results 
in frequency sensitive de-magnetiza- 
tion due to variation in the magneti- 
zation curve of the oxide coating. The 
bias is therefore a compromise be- 
tween that amount which gives least 
distortion and that which provides 
best frequency response, 


The necessary recording flux is 
generated by a ring type head shown 
in Figure 2. This type head, which is 
universally used in direct recording, 
consists of two half laminations ‘with 
a non-magnetic material providing an 
equivalent air gap between the lami- 
nations at the point of contact with 
the tape. There is a winding on each 
half lamination and the heads are 
ground so that approximately one- 
eighth of an inch of core length is in 
contact with the tape. A gap length 
of one mil is chosen to make the gap 
length short in comparison to the 
wave length on the tape and to reduce 
necessary recording current. The en- 
larged gap, illustrated at the bottom 
of Figure 2, shows the flux distribu- 
tion at the air gap and in the tape 
adjacent to the air gap. The fringing 
flux which extends 5 or 6 gap lengths 
out and around the air gap is the 
effective recording flux. 


The shape of a direct recording 
head ordinarily has a detrimental ef- 
fect on transient response. This is due 
to the characteristic of the end of the 
head anticipating the recorded signal 
and prematurely inducing voltage in 
the core. (See Figure 3). Transient 
response is important for reproduc- 
tion of time break and first returns 
where a sharp leading edge is neces- 
sary to establish the time of the wave- 
form beginning. Several experimental 
heads were tapered back at constant 
angles from the tangent to the tape 
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FIGURE 2—Recording flux is generated by a ring type head shown above. The enlarged gap 
shows the flux distribution at the air gap and in the tape adjacent to the air gap. 


mounted on a cylindrical drum. 
Figures 4 and 5 are oscillograms of 
a 10-millisecond pulse which show 
the response of these experimental 
heads. The downward dip on either 
side of the peak is in the opposite 
direction to the proper signal flux. 
Upon examination of the timing lines 
on the oscillogram, these dips were 


found to be exactly half the width of 
the head. This indicates that this ef- 
fect is induced by the edge of the 
heads. This dip has been called the 
leader effect. The 30-degree head 
virtually eliminated the transient ef- 
fect but still did not give a sharp time 
break. 

The eight-degree head was then 





FIGURE 3—Flux paths. The shape of a direct recording head ordinarily has a detrimental effect 
on transient response. This is due to the characteristic of the end of the head anticipating the 
recorded signal and prematurely inducing voltage in the core. 
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modified by grinding to a 13/32nd 
radius and gave the improved re- 
sponse curve shown in Figure 5. An 
angular head which also gave a de- 
sirable pulse response was made by 
cutting a head at an eight-degree 
angle to the tangent of the tape and 
at a 45-degree angle to the width of 
the tape on a bias. 

The length and shape of the head 
is also critical in determining the 
playback response of the head. Cer- 
tain wave lengths, depending upon 
their relation to the length of the 
head, will either add or interfere with 
the signal induced in the head. The 
response curve will contain a series 
of peaks and valleys when approach- 
ing the low frequency end of the 
spectrum. These are caused by the 
length of the head being equal to in- 
tegral half wave lengths of the re- 
corded signal on the tape. When the 
wave length becomes longer than the 
head only a portion of the flux be- 
tween poles will enter the magnetic 
recording head and the response curve 
will slope off to zero. The frequency 
response in playback of these experi- 
mental heads is shown in Figure 6. 
Note that the dips and valleys, which 
occur approximately every 15 cycles, 
are very pronounced in the eight-de- 
gree head but diminish in the round 
and angular heads. 

Cross talk is predominant in the 
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seismic range of 15 to 500 cps where 
the wave lengths are long in com- 
parison to the recorded track width. 
These long wave lengths will allow 
flux to fringe out in all directions 
around the tape causing cross talk 
between channels. Figure 7 is the 
cross talk level between a 13/32nd- 
inch radius rounded head and the 
signal recorded on a channel adjacent 
to it. These curves were obtained by 
recording on one channel and playing 
back from the adjacent channel. No 
signal was recorded on the playback 
channel. 

The db levels shown are levels down 
from the playback curves of Figure 
6. The upper curve is for a shield 
composed of a mu-metal can sur- 
rounding the recording head. With 
the addition of a mu-metal lamina- 
tion soldered to the inside of the can 
on either side of the head, the level 
was reduced by approximately 6 to 
8 db. 

Further reduction is obtained by 
soldering mu-metal laminations on 
the outside of the can, The contour- 
ing of these mu-metal laminations to 
the drum produced a slightly better 
cross talk curve below 12 cps. How- 
ever this slight difference between the 
flat mu-metal can and the contoured 
can was not enough to warrant ad- 
ditional cost of manufacture. Other 
experiments with mu-metal included 
placing the mu-metal strip under the 
tape which resulted in cross talk be- 
ing below the noise level at all fre- 
quencies measured. 

Poor transient response resulted, 
however, due to the flux being at- 
tracted by the mu-metal backing un- 
der the head. As the flux approached 
the air gap it transferred very rapidly 
from the mu-metal under the tape 
to the head creating a large leader. 
In another case a flat mu-metal strip 
was contoured to the drum diameter 
with an opening to allow the head to 
protrude so that the mu-metal and 
recording head were in intimate con- 
tact with the tape. This shielding 
produced a low cross talk value but 
presented too difficult a problem in 
manufacture. 

From these experiments, it was de- 
termined that the rounded head with 
mu-metal laminations inside and out- 
side a mu-metal container produced 
the optimum pulse response and low- 
est cross-talk level combined with 
comparative ease of manufacture. 


—The End 
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FIGURES 4 and 5—Pulse response. Oscillograms 
of a 10 millisecond pulse which show the 
response of experimental heads. 


FIGURE 6—Frequency response (7.5 inches per second) in playback of the experimental heads. 
Note that the dips and valleys which occur approximately every 15 cycles are very pronounced 


in the eight degree head but diminish in the round and angular heads. 


FIGURE 7—Cross- 
talk level between a 
13/32 inch radius 
rounded head and 
the signal recorded 
on a channel adja- 
cent to it. These 
curves were obtained 
by recording on one 
channel and playing 
back from the adja- 
cent channel. 
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FIGURE 1—Typical gamma ray profile associated with faulting recorded while mobile reconnaissance equipment traversed the areas at 20 miles 
an hour. The horizontal scale is one inch to 2000 feet. 


Detecting Subsurface Faults 
By Radioactive Measurements 


Surface gamma ray surveys made with highly 


sensitive instruments and mobile equipment reveal evidence 


of subsurface faults. 


By W. J. WILLIAMS and PHILLIP J. LORENZ 


Empirical Exploration Company 
Owensboro, Ky. 


THE EXISTENCE of radioactive mat- 
ter in the lithosphere and the adjacent 
regions of the atmosphere has been 
known for over 50 Further- 
more, over continental areas, terres- 
trial radioactivity is responsible for 
much greater ion production than is 
cosmic radiation. Even though it has 
been known that the earth radiation 


years. 
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varied from place to place, only a few 
efforts have previously been made to 
correlate this information with geo- 
logical conditions. 

Recent studies with special ioniza- 
tion chambers show a significant in- 
crease in radiation above fractures in 
sedimentary rock structure. Although 
there is usually a loss of radiation in- 
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tensity in areas where the fault is 
covered by extreme depths of overbur- 
den, this increased radiation activity 
is in marked contrast to the random 
background radiation in surrounding 
areas. The effect was first noticed in 
places where fault conditions were 
observable at the surface. Later, and 
in numerous Cases, radiation 
patterns indicated faults, but without 
surface evidence, test drillings have 
amply confirmed their existence. 
Faults have been located at depths as 
great as 5000 feet below unfaulted 
Strata. 

There is considerable evidence to 
indicate much of this surface radia- 
tion originates from the upward mi- 
gration of radioactive gases through 
porous sedimentary strata, 


when 


Basic Radiation Characteristics of 
a Fault Zone. An increase in radia- 
tion intensity in a fault zone might 
be expected from the deposition of 
radioactive minerals by ground water 
in such a region. Furthermore, frac- 
ture and fault fissures in a fault zone 
will allow migrating radioactive gases 
to change direction in seeking the 
least line of resistance to the surface, 


whereas they might otherwise have 
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FIGURE 2—The upward migration of radioactive gases shown through surface faulting in relation to the characteristic radiation profile. 


diffused more or less vertically through 
porous sedimentary rock strata. 

In Figure 1 it will be noted that as 
the survey vehicle moved northward 
left to right on graph), only random, 
background gamma radiation was de- 
tected. Then a plateau region of mod- 
erately high activity was reached 
approximately 750 feet south of the 
point of maximum radiation intensity. 
This plateau is characteristic of the 
downthrown side of a fault. Here the 
vertical migration of radioactive gases 
the fault fracture 
by gases diffusing 
fracture. On the 
radiation peak a 
radiation intensity 


is unhampered by 
and is reinforced 
upward from the 
other side of the 
point of minimum 
may be observed. 

This is characteristic of the up- 
thrown side of the fault. Figure 2 
illustrates the type of subterranean 
structure that might account for this 
phenomena. Considering the angle of 
fault fracture, most of the gas which 
migrates into the fracture will follow 
it to the surface and give intense 
radiation at the point where the frac- 
ture is nearest the surface, and at 


April, 1957. » WORLD OIL 


the same time, produces the extremely 
low intensity noted on the upthrown 
side of the fault. 

Hundreds of faults have been de- 
tected and studied by the gamma ray 
survey method, Nearly all show this 
characteristic radiation pattern. 


Radiation Characteristics of Other 
Structures. Basically, any subsurface 
unconformity or variation in porosity 
may affect the vertical migration of 
radioactive gases and thus alter the 
surface radiation pattern. In _ cases 
where rock density in an anticline 
structure has increased with a corre- 
sponding decrease in porosity, as a 
result of folding, there will be a de- 
radiation. Other 
a decrease in 


surface 
noted 


crease in 
observers have 
gamma radiation above oil reservoirs. 
Recent surveys have not, in general, 
confirmed such observations. 
Apparently, a radiation low occurs 
only when an oil pool lies below very 
high density (and non-porous) anti- 
clinal strata. Since such dense strata 
are not necessarily associated with oil, 
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this prospecting technique is not as 
useful as it was once believed. In 
fact, high radiation intensity patterns 
have been noted over some fields, 
especially where multiple horizons 
contain oil. 


Surface Radiation. It must be em- 
phasized that the major source of 
radiation detected in these surveys is 
the radioactive material in the upper 
six feet of earth. Since this material 
is normally leached out by water, 
there must be some agency of replace- 
ment. Nearly all constituents of the 
lithosphere contain uranium, thorium, 
and their decay-products, On the av- 
erage, the radioactive content of 
igneous rock is about twice that of 
sedimentary rock. 

The radioactive substances found 
in the atmosphere are chiefly radon, 
thoron, (both gases) and the products 
formed by their disintegration. It is 
believed (see “Terrestrial Magnetism 
and Electricity,” edited by J. A. 
Fleming of the Carnegie Institution 
for Dover Publications, 1949) that this 
material diffuses into the air at a rate 
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dependent upon the abundance of 
radioactive substances in the soil and 
upon the porosity of the soil. 

The wind, and changes in pressure 
and temperature, are probably factors 
that affect the discharge of radioac- 
tive to the air. If the soil is 
saturated with water, frozen, or cov- 
ered with diffusion takes 
place at a slower rate than if the 


gases 
snow, the 


ground were exposed. In recent sur- 
veys it has been noted that the radia- 
tion is reduced over paved roads, 
especially when the asphalt is fresh 
and non-porous. 

The 


upper soil is probably the result of the 


radioactive material in the 
upward migration of radon and tho- 
ron gases through porous underlying 
strata and/or deposition from ground 
water. It seems reasonable to assume 
that such gaseous diffusion would take 
place more rapidly in a fault zone, 
and it is known that increased min- 
eralization occurs in such regions. 


Instrumentation. Only large ioniza- 
tion chambers of a special design have 
proven satisfactory in survey work. 
These instruments have steel, cylindri- 
cal chambers of unusual size. One of 
the larger chambers, which is mounted 
on a truck, has a volume of over 350 
liters. The chambers are filled with 
an inert gas to a pressure of about 30 
atmospheres. Under these conditions 
the ionization produced in the cham- 
ber is nearly fifty times greater than 
in an equal volume of air at normal 
pressure. This design enables the in- 
strument to detect large quantities of 
radiation even when the rate of travel 
of the equipment ranges from 20 to 
40 miles per hour. This sensitivity, 
plus a rapid response, insures the 
necessary statistical accuracy. 

The ionization chamber is mainly 
a detector of gamma rays. Because of 
the thickness of the walls, alpha or 
beta radiation will rarely penetrate 
into the chamber, but high energy 
cosmic ray particles will occasionally 
produce a burst of ionization. 

The gamma radiation detected in 


surface surveys is from three main 
sources. 

® The radioactive substances in the 
soil. 

@ The radon and thoron gas decay 
products in the atmosphere which 
emanate from the earth. 

@ Cosmic radiation. Additional 


ionization is produced by radioactive 
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steel 


from 


impurities embedded in_ the 
chamber walls. The radiation 
the soil, however, is more intense than 
from all the other sources combined. 

Although radon and thoron are a 
major factor in the accumulation of 
radioactive materials in the soil, they 
emit no gamma rays (only alpha par- 
ticles). ‘Their decay products, how- 
ever, are rich sources of gamma rays 
and probably constitute the major 
part of the radiation detected by the 
ionization chamber. ‘Two of the decay 
products, Radium C and Thorium C, 
emit the penetrating gamma 
radiation observed. 


most 


Field Operations. Field surveys by 
mobile reconnaissance equipment are 
usually undertaken to determine if the 
subterranean structure in a particular 
area is favorable for the production 
of oil. The ionization chamber is 
mounted in a truck and the variation 
in gamma radiation is registered on 
an automatic recorder, the chart of 
which is driven by the speedometer 
cable. Radiation profiles are recorded 
along several transversals at a speed 
of about 20 miles per hour. The angle 
at which a fault is crossed has con- 
siderable influence on the character of 
the profile. The most indicative pat- 
tern is produced when the fault is 
crossed at right angles as was the 
case in Figure 1, 

The operating geologist repeats all 
significant runs and notes surface con- 
ditions that might affect the radiation 
graph. The consistent duplication of 
data on repeated runs emphasizes the 
reliability of these techniques. Al- 
minor back- 
of the 
random nature of radioactive disinte- 


though there will be 


ground variations because 
gration, a characteristic fault profile 
will be unmistakably clear no matter 
how often, or when, or in what direc- 
tion (backward or forward) a partic- 
ular survey run is recorded. 

In field experiments it has been 
noted that transversals run late at 
night produce profiles with a greater 
differential than those recorded dur- 
ing the day. The amplitude of a 
gamma ray intensity peak taken dur- 
ing the day may be tripled in a night 
survey. This effect has been attributed 
to temperature changes in the soil. 
The radioactive gases present in the 
soil diffuse into the atmosphere and 
are dispersed more rapidly as the 
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earth is heated during the day. The 
cooling of the soil at night would be 
expected to reduce this emanation, 
thus leaving more radioactive matter 
at the surface. 


Surface Variables. Certain surface 
conditions may distort the radiation 
profile. When the survey vehicle 
passes a cutbank there is usually an 
increase in intensity from the radio- 
active sources in these surfaces, The 
gamma radiation over paved roads 
and bridges is significantly decreased. 
Areas where water has accumulated 
from recent rains or flooding cause a 
similar intensity. Erosional 
variations may also influence the ra- 


loss of 


diation pattern. 

Obviously, large deposits of radio- 
active material will be readily detected 
by the ionization chamber. Also, an 
occasional cosmic ray burst will drive 
the recorder off scale, but this occur- 
ence would rarely be duplicated in a 
repeated run. 

Although none of these variable 
factors produce the characteristic pro- 
file associated with faulting, trained 
personnel is required for both the re- 
cording and interpretation of data. 


Air Reconnaissance. Low-flying 
helicopter operations should greatly 
decrease the time required for exten- 
sive gamma ray surveys, especially in 
inaccessible regions. Light weight, 
rapid response, helicopter equipment 
has been constructed and successfully 
tested, but has not yet been used in 
the field. 

Uranium prospecting should be a 
major application of sensitive gamma 
ray detectors. Airborne equipment 
would permit a rapid survey of rela- 
tively unexplored areas. 


Limitations. The gamma ray survey 
yields considerable information about 
sub-surface conditions, and it is very 
successful in the location and projec- 
tion of faults, It points out structural 
formations which are favorable for 
the accumulation of oil, but it is not 
a direct method for finding oil. Its 
use should be correlated with geologi- 
cal studies whenever possible. 

The giant ionization chamber used 
in gamma ray surveys should be wel- 
comed as an important geophysical 
tool, and an aid in the exploration 


—The End 


for oil. 
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FIGURE 1—Percent success figures for new 
field wildcats drilled in three different states 
(here called A, B and C) in the years 1944 to 
1953, inclusive. The solid line represents 
changes in the percentage of success from 
year to year. The dashed line shows the 
changes in the three-year averages, the value 
being recorded at the end of each three-year 
bracket. Note that by using these sliding 
three-year averages, the range in percentages 
is less than those for single years. This figure 
not only illustrates the fluctuations in success 
in new field wildcatting from year to year, but 
also proves that the percentage of success, or 
success-to-failure ratio, is highest in Area C 
and lowest in Area B. 
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Statistics Play Vital Role in Exploration 


Results achieved through the use of the statistical factor are impressive. 


By FREDERIC H. LAHEE all of the United States, or in 5. Furnish operators with an in- 
Consulting Geologist, Dallas selected areas. telligent basis for checking their 
exploratory results by comparing 


2. Estimate future explorator S- : 7 : 
P y pe their figures with the industry’s 


THE APPLICATION OF STATISTICS 


based on accurate research can be of sibilities. averages 
considerable value in exploratory 3. Help investors calculate the risks These are sini of the applications. 
drilling. they must take in different dis- There are many others. In fact, the 
Furthermore, statistics can be used tricts and provinces. statistical factor has become another 
in various ways, such as: 4. Enable banks to better estimate weapon in the arsenal of oil and gas 
1. To measure past percentages in the risks involved in making oil exploration, It is designed to improve 
finding new production, either in loans. the success ratio in finding oil and 
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gas reserves. And statistics prove that 
it is doing so successfully! 

Efforts to improve oil finding tech- 
niques have been constant since the 
turn of the century. 

In the history of the search for oil 
this has applied to geological as well 
as to geophysical methods—from the 
surface mapping and the correlating 
of drillers’ logs in the teens, through 
the introduction of micropaleontology 
and geophysics and electrical well- 
logging in the twenties, to the more 
highly specialized, more precise tech- 
niques developed in the thirties and 
subsequently. 

To what extent these developments 
may have increased the success in oil 
finding during the twenties and early 
thirties, we cannot say. There is ab- 
solutely nothing in the published 
records which can answer this ques- 
tion. Not 
consistent effort made to find out how 


until after 1935 was any 
many exploratory wells were success- 
ful in discovering oil or gas, and how 
many failed. It was in that year that 
the writer, assisted by 11 members of 
his staff, initiated the statistical study 
to which he and his helpers, who 
finally numbered well over 100 each 
year, have been contributing ever since. 
The first requirement for any sta- 
tistical study is adoption of, and ad- 
herence to, a fixed classification and 
a fixed nomenclature, because statis- 
tics demand listings of like numbers 
and comparison of groups of clearly 
defined data, To attain this objective 
many hours were spent in drawing up 
a classification which could be ap- 
plicable everywhere, and which, now, 
is generally accepted and followed by 
a large percentage in the industry. 
Briefly, we defined five types of ex- 
ploratory hole. One we called “new- 
field wildcats,” because, when success- 
ful, these discovered entirely new 
fields, far removed from any previ- 
ously known oil or gas producing 
areas. The other four included long 
extensions of pools already found, or 
new pools (reservoirs) on structures 
already producing. In our classifica- 
tion use is not necessarily made of the 
terminologies of state regulatory 
bodies, nor of individual companies. 
In the former case, there is too often 
a tendency to seek high allowables by 
claiming that newly discovered pools 
or extension wells are discoveries of 
new fields; and in the latter case, 
there is sometimes a tendency to clas- 
sify the exploratory drilling so that 
the reported results will look some- 
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what more favorable than they really 
are. 

This article will deal mainly with 
the new-field wildcats, the rank wild- 
cats, because these furnish us with the 
measure of our discovery success, Con- 
clusions will be limited to the figures 
from 1944 to 1955, inclusive, since, 
before 1944, our data were not wholly 
complete. 

What do we learn from these data 
on wildcat drilling in this 12-year 
period? Here are some of the salient 
facts: 

In this 12-year period 58,031 new- 
field wildcats were drilled in the 
United States. 

Of these, 6927 (or 11.94 percent) 
were completed as producers, and 51,- 
104 were dry. 

When located on technical advice, 
either geological or geophysical, or 
both, successful wildcat completions 
were obtained nearly three times (ac- 
tually 2.81 times) as often as when 
the wildcats were located on some 
non-technical basis. 

If we break down the figures for 
technically located wells, we find that, 
in the 12-year period, 

©@ 3126 holes located solely on geo- 
logical advice were producers, and 
29,676 were dry; that is, 9.53 percent 
of the 32,802 holes were successful. 
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© 1619 holes located solely on geo- 
physical advice were producers, and 
8728 were dry; or 15.64 percent of 
these 10,347 new-field wildcats were 
successful. 

@ 1106 holes located on both geo- 
logical and geophysical advice were 
producers, and 5938 were dry: or 
15.70 percent of these 7044 holes were 
successful. 

During the 
1946 to 1955, inclusive, there were 
14,559 new-field wildcats drilled at 
locations made either by seismograph 


10-year period, from 


or by seismograph in combination with 
other methods, and of these, 2574, or 
17.67 percent were producers, 

In considering these statements it 
should be remembered that selection 
of the particular site where the well is 
drilled is what is meant by “the basis 
of location.” This selection is most 
commonly made on detailed geologi- 
cal or seismic mapping. Not included 
are preliminary reconnaissance meth- 
ods which led to the blocking or 
checkerboarding of acreage over wide 
areas unless these were the only meth- 
ods applied in the choosing of the well 
location. 

There is also another point which 
should be understood. This matter of 
recording failures and successes in ex- 
ploratory drilling is not for the 
purpose of measuring the ability of 
geologists and geophysicists in the ap- 
plication of their sciences. Not in- 
frequently a structure, which has been 
well-mapped and which supposedly is 
underlain by a stratigraphic sequence 
which should contain oil or gas, is 
drilled and found to be dry, The map- 
ping of the structure was good. The 
technical advice was good. And the 
site for the well was properly chosen. 
The only thing wrong was that oil 
was not present in the reservoir rock, 
a fact which could be demonstrated 
only by actual drilling of the hole. It 
is for reasons like this that we claim 
that the recorded ratios between suc- 
cesses and failures in wildcat drilling 
are truly measures of the hazards in- 
herent in exploratory drilling. 

In the 10-year period from 1944 to 
1953,. inclusive, we contrasted the re- 
sults obtained by major oil companies, 
on the one hand, and by minor oil 
companies and independents, on the 
other hand, We defined these classes 
of operators as follows: 

A. An ‘independent’ is an individ- 
ual, syndicate, family, or company, 
without regard to financial size, which 
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AERO METHODS can advance 
your exploration program 


AERO’s photo geologic studies and de- 
tailed airborne magnetometer surveys are 
speeding reconnaissance for petroleum 
geologists in many areas of the world. 
Seasoned crews, with more than a million 
miles of aerial exploration experience will 
deliver dependable data for you. Let our 
staff meet with you in the planning stage 
of your next project. 


AERO SERVICE CORPORATION 


Philadelphia 20, Pennsylvania 
Oldest Flying Corporation in the World 





AIRBORNE MAGNETOMETER SURVEYS 
SCINTILLATION COUNTER SURVEYS 
PRECISE AERIAL MOSAICS 
GEOPHYSICAL INTERPRETATION 
TOPOGRAPHIC MAPS 

n PLANIMETRIC MAPS 
RELIEF MODELS 
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FIGURE 2—The number of new field wildcats drilled, and the percentage success in this drilling 
are contrasted in States A, B and C for the whole ten year period under consideration and for 
the last five years of this period. 


does not have stock available to the 
public through sale on any exchange, 
or curb, or ‘over the counter.’ 

B. Both ‘majors’ and ‘minors’ are 
companies or corporations which have 
stock held by the public and offered 
for sale or purchase on some stock 
exchange, or curb exchange, or ‘over 
the counter.’ 

As criteria for discriminating be- 
tween ‘majors’ and ‘minors,’ we have 
the following: 

1. A major company should be in- 
tegrated with respect to at least three 
of the four main activities of the pe- 
troleum industry, namely, production, 
transportation, refining, and retail 
marketing. In any case, one of these 
activities must be production. 

2. A major company should oper- 
ate (lease, drill, and produce) in two 
or more states, or in two or more 
major divisions of a state (such as the 
divisions of California, Louisiana, and 
Texas). 

3.A major company should have 


its current assets equal to, or greater 


than, a certain arbitrarily designated 
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level. For purposes of the Commit- 
tee on Statistics of Exploratory Drill- 
ing, of the American Association of 
Petroleum Geologists, this level was 
recently set at 30 million dollars. 
(For further details on this classi- 
fication of operators, see pp. 989 and 
990, in Vol. 36 of the Bulletin of the 
A.A.P.G.) 

During the 10 years from 1944 to 
1953, inclusive, 13,634 new-field wild- 
cats were drilled by, or largely fi- 
nanced by, major companies, and 28,- 
581, by minors and independents. 
That is, only 32.3 percent of all these 
wildcats were drilled or financed by 
majors. The results of this drilling 
showed that the majors were 15.23 
percent successful as contrasted with 
only 9.75 percent success for the mi- 
nors and independents, This was no 
doubt because many of the minors and 
independents located their wells with- 
out technical advice. All through our 
studies the fact is repeatedly clear that 
application of scientific methods in 
selecting sites for drilling wildcats 
yields a higher degree of success in 
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discovery than failure to use such 
methods. 

It has been our custom in assem- 
bling these statistics to define a “suc- 
cessful well” as one which was com- 
pleted as a producer in the year of 
discovery. A new-field wildcat, so com- 
pleted, is rated as the discovery well 
of a new field. Some of these “dis- 
covery wells,” after a few months or 
a year or two, turn out to be non- 
commercial and they are therefore 
abandoned. Other wells. at first 
thought to be discovery wells of new 
fields, are, by subsequent drilling, 
found to be long extensions of fields 
already partly developed. So it hap- 
pens that, as the years go by and field- 
development wells are drilled, the 
ratio of success to failure changes 
somewhat from the value reported at 
the close of the year of discovery. 

Because of its great significance for 
the oil and gas industries, attention is 
called to its discussion in A.A.P.G. 
Bulletin, Volume 40, Number 7, July, 
1956, pages 1678-81. In the article en- 
titled: “Degrees of Success in Wild- 
cat Drilling,’ the final scoring for 
new-field wildcat drilling, after six 
years of development history, is shown 
to be only one true success out of 
every 10 such wells drilled. 

And it is further pointed out that: 

@ Only one wildcat in 42 drilled 
discovered a field with a total ultimate 
recovery of as much as | million 
barrels; 

@ Only one wildcat in 158 drilled 
discovered a field with a total ulti- 
mate recovery of 10 million barrels, 
or more; 

@ Only one wildcat in 427 drilled 
discovered a field with a total ulti- 
mate recovery of 25 million barrels, or 
more; and 

@ Only one wildcat in 706 drilled 
discovered a field with a total ulti- 
mate recovery of 50 million barrels, 
or more. 

All the figures quoted up to this 
point have referred to the entire 
United States, except those in the last 
paragraph, which apply to the 17 
states in which over 95 percent of the 
new-field wildcat drilling was accom- 
plished. in the period indicated. 

Attention now is called to several 
more limited uses to which these sta- 
tistics can be put, but uses which are 
highly significant for individual com- 
panies, for banks in appraising the 
risks for loans, for investors contem- 
plating the expenditure of money for 

Continued on page 138 
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Do your Seesmic Data geve you 


THE SUB-SURFACE AT A GLANCE? 


Write for GSI Bulletin 57-2, which shows how you 


can get full use of seismic data. 
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¥ GSI record sections provide...accurately, quickly... 
a complete visual presentation of original data which 
can be directly related to the sub-surface. 


GSI data processing is available in the field... with sections supplied to 
you on a current basis...or in central office locations where your 
backlog of magnetically-stored data can be handled. Write now for 
Bulletin 57-2. 


Geopunysicat Service Inc. 


5900 LEMMON AVENUE DALLAS 9, TEXAS 
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Generalized geology in the Mid-Continent region showing the horizontal extent of most efficient core hole exploration. 


Modernized Core Drilling for Structure 


Here’s a new exploratory method which is valuable when: 


® The existence of a subsurface anomaly is suspected. 
® There is a need to complete or extend an old surface map. 


® An operator desires to confirm a gravity anomaly or seismic suspi- 
cion. 


® It is desired to explore an area where extreme seismic difficulties 
have made older core drilling methods unsatisfactory. 


134 « Exploration Progress Section WORLD OIL « April, 1957 





By 
Ger 
Tu 
y. 
tecl 
suc 
7 
gin} 
sim 
wel 
dep 
mat 
oil 
T 
eith 
ray 
tior 
E 
corte 
stru 
dril 
of : 
dep 
The 
as 
the) 
T 
equ 
pick 
on 
con’ 
witl 
gine 
eter 
hun 
cab) 
the 
pre¢ 
vice 
tron 
ston 
com 
shac 
grap 
style 
tent 
whil 
tane 
the : 
lime 
pene 
deta 
whe: 
most 
turz 
cha 
aday 
char 
these 
ing | 
in tk 


Apri 





By R. W. BIGGART 
Geo-Log Structures, Inc. 
Tulsa 


A NEW LOOK to an old exploration 
technique is now being applied with 
success in the Mid-Continent area. 

The method consists of electric log- 
ging shallow core holes with a device 
similar to that used in drilling deep 
wells. The to determine 
depth, thickness and elevation of for- 
mations that give indication of deep 


purpose is 


oil pools. 

The instrument is adaptable as 
either an electric log or as a gamma 
rav log. The new logs make all forma- 
tions drilled usable to the geologist. 

Equipment used in this modern 
core drill exploration for deep seated 
structures consists of a small mobile 
drilling unit capable of drilling holes 
of 3-, 4-, 6- and 8-inch diameters to 
depths of between 1000 to 1400 feet. 
These rotary rigs are readily available 
as adaptations of seismic drills with 
their water tank truck tenders, 

The logging units are light weight 
equipment mounted on trailers, in 
pickup trucks, small panel trucks, or 
on skids to be hauled by any type of 
conveyance. They can be powered 
with batteries, or 
gine driven generators. 


gasoline en- 
Small 
eter cable spools with from a few 
hundred to 2000 feet of woven wire 
cable are either hand cranked out of 
the hole or motor drawn in the more 


small 
diam- 


precise instruments, The recording de- 
vices are as varied as modern elec- 
tronics will allow. Some are Wheat- 
stone bridge circuits, while others are 
complicated galvanometer actuated 
shadow wires projected onto a photo- 
graphic film. Some have ink filled 
stylus pens tracing resistivity and po- 
tential curves on recording charts 
while others are photographed simul- 
taneously on sensitive film recording 
the minute lithologic variations of the 
limestones, shales. and sandstones 
penetrated by the drilled holes. The 
detail and sensitivity of these logs 
when operated by experts provides ut- 
most accuracy in determining struc- 
tural differences, and isopachus 
changes. Some instruments are 
adapted to survey the radioactive 
character of the rocks penetrated and 
these logging units are finding increas- 
ing usage in shallow cased holes and 
in the uranium areas of the mountain 
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Correlation character of electric logs run in shallow core holes. The location of these holes is 
not identified as to state or geologic age purposely. 


states. Some seismic crews and oil 
companies are running gamma ray 
logs in all of their seismograph holes 
in order to evaluate the radioactive 
content of near-surface rocks. 

In addition to the foregoing equip- 
ment a complete crew consists of a 
surveying crew for horizontal and 
vertical control, Structure mapping 
above all else must rest on accurate 
elevation differences. The men who 
are experienced as drillers, electric- 
loggers, and surveyors, together with 
a coordinator, such as a geologist or 
geological engineer, are of course 
essential. 

Leasing or trespass permission is 
frequently desirable, though not al- 
ways necessary. The surveyor secures 
a written permit from the land owner 
and stakes out the first two or three 
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holes in chosen field corners, having 
an eye toward easy truck manoeuver- 
ing and minimum crop damage. The 
location and arrangements for drill 
water are also important items for the 
first day’s work. The drilling of the 
hole then begins and the surveyor runs 
the elevation from a nearby bench 
mark recording the hole location from 
the nearest section line. 

Some preliminary thought and in- 
vestigation has been made by the ge- 
ologist as to type of rock to be en- 
countered with an estimated depth in 
mind. Several considerations should 
have entered into that thinking, Can 
we expect competent consistent struc- 
tural markers at reasonable depths? 
Are they hard and therefore expensive 
to drill through? Can they be tied into 
deep hole electric logs in the vicinity? 
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Idealized cross section showing the type of geology that limits the area of most efficient 
core hole exploration. 


Do these shallow rocks have a high Now the chart or film is developed 


degree of conformability to deep beds, and the operator seeks the first--clues 
or do disconformity and diastemic as to stratigraphic sequence, curve 
conditions shift the shallow structures 
away from their deep focal points? 
What is the shallowest (and least ex- 
pensive) marker that we can afford to 





depend on? Do isopach differences in 
shallow beds 200 to 400 feet apart 
have any significance over known 
structures in the area? The driller 
then has had instructions as to how 
deep to drill the first one or two holes 
and proceeds to that depth. 

Many ‘“‘know how’’ methods of 
cleaning smal] diameter holes have 
been developed and can be discovered 
only by long experience. The electric 
log recording tool that is run down 
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Mid-Continent area for Empire 
Gas and Fuel Company, White 
Eagle Oil and Refining Com- 
pany, Deep Rock Oil Corpora- 
tion and other oil producers. 
Specializing in core drilling, he 
has had extensive experience in 
surface field work in Oklahoma, 
Texas, Missouri and Colorado. 
He is president of Geo-Log 
Structures, Inc.. of Tulsa, which 
engages in structural mapping 
by core hole logged methods 
coordinated with general ge- 
ology. 


the hole must be heavy enough to 
sink in the residué mud and small 
enough to travel between the walls of 
the hole with their built up mud cake 
to the depth drilled. 
spot where trouble 
velop. Assuming that the probe device 
reaches the total depth and the opera- 
tor has checked measurements and 
made all electrical adjustments while 
running into the hole; then the film is 
readied, final mechanical adjustments 
made and the logging commenced 
from the bottom out to the surface. 


Here is one 
can and does de- 


Success is achieved when the probe 
appears at the ground level and the 








measuring device has returned to zero. 
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centering on the depth and electric 
value grid lines, with an appraisal of 
“character” that will probably per- 
sist to several other holes. One log will 
seldom establish these facts unless the 
operator is thoroughly familiar with 
the area. The drilled hole has served 
its purpose (unless the geologist de- 
cides that it should be taken deeper) 
and is then plugged. Of course, 
samples could have been caught and 
a lithologic log made, or actual cores 
could have been cut from rock exami- 
nation and identification had the op- 
erator so desired. 

After the second and third holes are 
cut and logged, the correlation value 
of certain rock beds become apparent 
and their character is judged reliable 
allowing the map to be begun. Depths 
of the same marker bed are de- 
termined, the elevations applied, and 
a datum figure emerges revealing the 
shallow structural difference between 
the holes. From this point on the ge- 
ologist directs the next several holes 
to be drilled at locations that will 
complete what he hopes will be a 
structural anomaly such as a closure 
or flattening on a nose, or a contour 
swing in some critical direction that 
is known to be significant in a given 
province. Actual physical structure is 
then, here being discovered and 
mapped without fear of velocity 
gradients, or changes, with a mini- 
mum of human element error, at 
depths below weathering slumpage of 
surface outcrops and with the cer- 
tainty that any slight folding must be 
caused by deeper influences of much 
greater magnitude. The anomaly has 
now been confined to a very local 
area. The exact location, of course, 
may then depend upon application of 
intense sub-surface study; coordina- 
tion of other geophysical information 
and finally the drilling of the produc- 
tion hole to the producing horizon. 

The application of this kind of oil 
search in extending surface control 
out into river valleys, where outcrops 
could not be found requires only a 
few holes to tie up the missing side. 
Again much of the outcrop area of 
the Mid-Continent region is covered 
by high plains back of the actual out- 
crops and the gentle topography does 
not again expose surface rocks for 
many miles although it is known that 
those rocks exist at shallow depths. 
Frequently slumping of overhanging 
ledges on a large scale has caused the 
mapping of false dips by surface men 
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“BLUE DEMON’’ 


BIT RESEARCH 
begins, continues 

and never ends with 

FIELD OPERATIONS! 


Since development of the very first “Blue Demon” 
Replaceable Blade Bit for improved shot hole drilling 
efficiency at lower cost, research has been a continuing 
habit at Hawthorne . . . with every area of operations 
serving aS a constant proving ground for continual 


product im prov ement. 


From thoroughly engineered blade designing through 
constant metallurgical research for maximum structural 
strength and wear resistance, Hawthorne “Blue Demon” 
Bits have always been intended to provide greatest drill- 
ing efficiency and versatility, in the widest range of 
formations, under a variety of drilling and equipment 
conditions . . . to produce greatest possible footage 
at consistently lowest cost, for the most shot hole 


customers. 


Although the “Blue Demon” Bit you are using has pre- 
determined performance for present drilling conditions, 
every foot of hole you drill provides a test tube for 
future product improvement . . . keeping bit perform- 
ance far advanced of drilling needs. 

The Hawthorne gear train turning to the right keeps 
your Kelly rotating smoothly for faster, more efficient 








drilling . . . cleaner, more economical hole. Continuing 
research is one of the intangible differences which keeps 
Hawthorne leading the way in exploration drill bits. s. 0. Sarat 
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when they did not have opportunity 
to check intervals with over-or-under- 
lying formations, as well as the ever 
present chance of miscorrelation along 
discontinuous ledges or between non- 
character exposures such as monoto- 
nously alike sandstones. Much of the 
Permian outcrop area of Kansas, Ok- 
lahoma, and Texas is covered by soft 
shales that do not yield competent 
outcrops, but which can be logged 
by electric methods, and minute litho- 
logic changes usable by the geologist 
are discovered. 

The economics of modern core drill 
exploration depend on a number of 
factors. The horizontal area of most 
efficient use is limited on the one 
hand by the availability of good out- 
crop beds, and on the other hand by 
two factors, viz., the economically 
considered vertical depth and the 
competency of the rocks penetrated. 
There is no use in core drilling for 
map purposes an area that can be 
mapped by a 
surface geologist and one instrument 


much more cheaply 


man. The other extreme depends 
upon the willingness of the exploring 
company to spend the money neces- 
sary to drill deep enough to reach de- 
pendable marker beds. Thousands of 
square miles of explorable territory lie 
between these two extremes. 

The accompanying map is a gen- 
eralization of the Mid-Continent 
region showing the eastern area 
largely covered by competent surface 
outcrops, and the far western region 
where the depth to dependable Per- 
mian, and Pennsylvanian rocks is pro- 
hibitive. Some shallow mapping can 
be done in this region when Creta- 
ceous or Permian production is the 
objective. Between these boundaries in 
core drill exploration territory are 
some of the most lucrative oil fields 
of the United States and many of 
them were found by the old core drill 
methods. 

Other uses for the modern tech- 
nique of electric logging shallow holes 
are being developed continuously. The 
recent exploration fever for radio- 
active minerals has produced a large 
demand for gamma ray logging of 
shallow drill holes, and the recording 
of gamma character in seismic holes 
is an efficient and inexpensive method 
of exploring large territories. Some re- 
cent use has been found for drills of 
shallow depth capacity in water flood 
projects where production can be 
reached by the drill, and the logging 
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of these 600 to 1400-foot holes is giv- 
ing the geologist the first scientific 
knowledge of the stratigraphy and 
true structure of many of the oldest 
and quite famous pools of the oil in- 
dustry’s colorful past. 

With the continuing drouth in the 
western regions and in truth the low- 
ering of the fresh water tables all over 
the continent, water-starved commu- 
nities and agriculturists are turning to 
scientific search for more and more 
drinking and irrigation water. The 
geologist has only to apply some well 
known and sound principals of basic 
geology coupled with the tools of ex- 
ploration to assure a great increase in 
usable water supplies. Shallow drilled 
holes with electric logs to record 
depths, thicknesses of sand beds and 
structural control are indispensible for 
this kind of work. When once dis- 
covered the sand reservoirs can be 
outlined and the volumes tested much 
as oil wells are tested. 

Finally let it be said that core drill- 
ing is by no means the answer to de- 
clining discovery rates. All of the 
proven tools of exploration must be 
put into use. Seismograph must always 
have its place in hunting for large 
and deeply buried structural com- 
plexes, but surface and core hole map- 
ping also have their place in discover- 
ing that ancient positive features are 
detectable—‘‘Old structures never 
die.” 

Coordination of all such informa- 
tion is the responsibility and interest 
of exploration managers, Let them re- 
view the number of pools and barrels 
of oil discovered in the past by sur- 
face and core drill methods alone. Let 
management understand the value to 
a geologist of knowing the history of 
movement in any structural anomaly 
throughout the entire geologic col- 
umn, and realize that if deep explora- 
tion cannot be supported by evidence 
of structural rejuvenation expressed 
to the surface, serious doubt can be 
thrown into the existance of that 
anomaly. Let gravitimeter anomalies 
be proven as positive or negative en- 
tities with accurate structural control 
gained from electric logs in shallow 
holes. Thus management will help to 
revive one of the most useful and 
economic tools ever devised for the 
much overworked geologist, who at 
best, is sparring with the most clever 
and tricky guardian of our natural re- 
Mother Nature. 

—The End 
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Statistics in Exploration 


Continued from Page 132 





oil or gas properties 
other ways. 


> 


First, any company which is active} 
in exploratory drilling can compare its 7 


results, at the end of each year, with 
the industry’s results for that year, or 
in brackets of two or more years with 
the industry’s results in the same 
periods; but to do this properly and 
to secure a reliable comparison, such 


a company must classify its explora-] 
tory wells exactly in accordance with7 


the industry’s classification of explora- 


tory wells. To compare unlike groups] 


of figures is absolutely valueless. In 


view of the real significance of this] 
statistical checking, for any company, } 


it is surprising to find how few apply 


it in their annual reports to manage-49 


ment, 

Second, a company or an investor, 
wishing to select the more promising 
areas in which to spend money for 
exploration, or for the purchase of oil 
or gas properties, can ascertain the re- 
sults of the petroleum industry’s ex- 
ploratory effort in special districts, 
states, or regions, This should be done 
by totalling the figures for several 
years, and comparisons can be made 
between periods just elapsed and equal 
periods in the more distant past. For 
instance, the data may be studied for 
five-year brackets, or for three-year 
brackets, and so on. Curves, in such 
cases, are best based on annually over- 
lapping brackets of two, three, four or 
five years each. (See Figures 1 and 2.) 
In considering this second use of the 
statistical factor. we wish to make 
clear that we are proposing this pro- 
cedure only as a sequel to regional 
geological recommendations. The first 
question to be answered, and this must 
be answered affirmatively, is this: Is 
the prospective area situated within a 
geological province that includes re- 
latively favorable regional structure 
and regional stratigraphy? If so, then 
the statistical factor derived from past 
exploratory activities may be applied. 

A third and more restricted use of 
the statistical factor is in checking the 
relative performance of the reservoirs 
in different geological formations. 
From a study of this kind, inferences 
may be drawn as to the economic ad- 
visability of deepening certain wells. 
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NATIONAL 


“COG” 


SEPARATORS 
DO THE JOB 


PRESSURE GAUGE—— 


IT’S WHATS IN A 
SEPARATOR 


THAT COUNTS on gure 


GAS SCRUBBING 


LOUVRE OPENINGS 
IN GAS CHAMBER —— 


BAFFLE DRAIN 


BACK PRESSURE 
GAS CONTROL 


DUAL CONTROL 
LINKAGE —_ 


SAFETY AUXILIARY GAS 
VALVE OUTLET 









CHAMBER 


NLET FLOW DIVERTER 
OVER iL & GAS INLET 


<a nego 
See ~~ MPORTANT 
—— > SEPARATING 
_ ) ae BAFFLES 


FLOAT COMPARTMENT 
Oll QUIETING CHAMBER 


“COG” SEPARATOR 
FLUID FLOW DIAGRAM 


ol PAT. APPLIED FOR 
out 


SIPHON DRAIN 


FOR MAXIMUM €ONSERVATION OF @QIL AND GAS 


FLOW DESCRIPTION 


The incoming well fluid enters the separator through a 
specially designed extra heavy cast steel diverter that 
turns the well fluid against the circular side walls of the 
separator, thus giving the incoming fluid centrifugal motion. 
An adequate side wall wear plate at the inlet prevents 
wall erosion. 


OIL STREAM 


The oil travels circumferentially about the separator in a 
relatively thin film, thereby presenting a larger surface 
from which the entrained gas is “broken out.” This larger 
oil surface contributes toward greater oil capacities. The 
greater the fluid volume at the inlet, the greater the initial 
fluid velocity and the longer the scrubbing travel against 
the side wall of the separator; that is, the higher the jet 
velocity at the inlet, the farther the fluid will travel around 
the side wall of the separator before coming in contact 
with the first horizontal baffle plate. 


Here the liquid continues to be spread in a thin film 
forcing more gas to be liberated, then the liquid cascades 
from the first horizontal baffle plate down to the top of 
the quieting chamber to continue its travel in a thin film. 
The liquid flows over the quieting chamber roof and side 


wall. Note that oil is collected outside of the quieting 
chamber and has further opportunity to liberate entrained 
gas. The oil in this chamber containing the least entrained 
gas is drawn off the bottom and flows under the baffle 
into the final quieting chamber. The oil is withdrawn from 
the bottom of the separator through a siphon oil outlet. 


Free gas is prevented from entering the quieting chamber 
which assists greatly in producing early equilibrium at the 
separator pressure. The quieting chamber provides a rela- 
tively quiet surface within the separator on which the 
float rides thus conveying smooth action to the oil valve 
actuating equipment. 


GAS STREAM 


The gas stream, after initial or inlet separation, travels a 
well designed tortuous path, such that proper velocities 
are maintained through the gas scrubbing stages. The gas 
stream undergoes centrifugal scrubbing against the sepa- 
rator shell, against the outer surface of the gas chamber 
and through numerous louvre openings in the chamber 
wall as it enters the chamber, Inside the chamber it is 
further scrubbed on the inner walls. The oil that is entrained 
with the gas is drained away from the scrubbing gas stream 
through the drain pipe to the quieting chamber. 


NEW IMPORTANCE of DE-GASSING OIL 


THE “COG” WILL HANDLE MORE OIL TO THE SAME 
DEGREE OF DE-GASSING THAN SEPARATORS OF THE 
SAME RETENTION VOLUME; or, DO A BETTER JOB OF 
DE-GASSING AT THE SAME THROUGH-PUT of other types 
of separators of the same retention volume. 


NATIONAL TANK COMPANY 


TULSA,OKLAHOMA 
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Florida’s oil prospects, particularly in the 
southern part of the peninsula and extension 
areas in offshore waters on both sides, are 
good. Exploration to date has been hampered 
by a multitude of tough problems. Geophysical 
exploration by all methods has had generally 
negative results. But if exploratory wells can 
be drilled for less cost in the future, results 
should improve. Limited subsurface informa- 
tion indicates that Cretaceous and lowermost 
Tertiary limestones should be productive along 
trends spanning the southern parts of the 
peninsula, roughly parallel to the south flank 
of the Ocala Uplift. 
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South Florida Oil Prospects Are Good 


By H. T. BRUNDAGE 
Worvtp Or Staff 


INTEREST ON the part of more than 
25 oil companies currently holding 
acreage in Florida continues, particu- 
larly in the Sufniland trend in the 
southern part of the Peninsula. This 
area, consisting of a band about 30 
miles wide by 200 miles long, extends 
Sarasota, Charlotte, Lee, 
Hendry, Collier, Monroe, Broward 
and Dade counties and represents the 


through 


apparent fairway of Sunniland lime- 


stone prospects. 
Exploration in Florida has been 
hampered by a number of drawbacks. 
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Exploration is difficult but very little pros- 


pective acreage has been condemned. 


Rock exposures generally indicate a 
featureless surface. Where they do 
show localized structural features, 
they do not generally serve as a re- 
liable indicator of structural condi- 
tions affecting possible oil accumula- 
tions in prospective subsurface forma- 
tions. It has been hard to achieve 
good seismic data because of difficult 
surface and conditions. 
Low structural relief of deep produc- 
ing structures found thus far puts 
apparent limitations on the usefulness 
of seismic data where good records 


subsurface 
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can be acquired. The irregular na 
ture of the crest of the pay section at 
Sunniland field emphasizes that stra 
tigraphy may be at least as important 
as structure in south Florida oil ac 
cumulation, again limiting the value 
of seismic..work as an exploration tool. 
little in the 
magnetic properties of the _ thick 
Florida marine section to 
justify great expectations from mag: 
netic exploration. The only way @ 
which Florida oil is going to be found 
in the large quantities that some oil 


There is too variation 


limestone 
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Which record would you interpret with 
confidence? Records (A) &(B) were shot out of 
the same hole—with the same spread length 
and location. Record (B) clearly demonstrates 
the superiority of Petty’s patented ‘“Vari- 
Pattern” technique. 

Ordinary pattern shooting is not new to 
geophysical exploration. But Petty’s exclusive 
“Vari-Pattern” process is new, and is obtain- 
ing consistently better data in many previous- 
ly recognized poor record areas. 

Essentially, Petty’s ‘‘Vari-Pattern” tech- 
nique reduces the effect of unwanted surface 
traveling waves and reinforces desired reflec- 
tions. This is accomplished by appropriate 
variation of the sensitivities of geophones, 
and sizes of charges used in multi-unit 
patterns. 

Petty’s ‘“Vari-Pattern” method is now 
being used for more economical oil explora- 
tion in many diverse areas. Decide now to put 
such unique modern methods—and the ex- 
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perience of this oldest exploration company— 
to work for you. 
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Obscure surface and subsurface conditions hamper exploration 





men feel may be there is for more 
wells, particularly deep tests, to be 
drilled. 

The previous discussion serves to 
explain why Florida has been neg- 
lected in favor of more easily work- 
able U. S. oil provinces. An addi- 
tional drawback, perhaps the most 
important, is that drilling in Florida 
has generally been very difficult and 
expensive. Nevertheless, the favorable 
Sunniland trend, which probably ex- 
Sarasota 


tends northwestward from 


County into the Gulf of Mexico and 


southeastward from Dade County 
(Miami) toward the Bahamas, has 
been fairly well defined by sparse 


drilling done thus far. Since the dis- 
covery of Sunniland field in 1943, 
only 39 wells have been drilled within 
the limits of the indicated fairway, 
and all except one of them had oil 
shows in the Sunniland limestone. Of 
these tests, 16 were oil producers, 
with initial production of from 97 to 
527 barrels daily. 


The outstanding drawback to 
Florida exploration is perhaps that, 
so far, the best known prospects are 
deep, and attempts to extend the pro- 
ductive horizon into shallower areas 
have been unsuccessful the 
Sunniland formation, the only one 
found productive in the state so far, 
has either thinned too much or has 
disappeared entirely at locations on 
the flanks of the Ocala Uplift. This 
regional feature, very important to 
the geology of Florida, is located in 
the central part of the Peninsula and 
is a buried highland, not an anti- 
cline. The Cretaceous 
beds are shallower farther up on the 
Ocala Highland but attempts to es- 
tablish productidn there have been 


because 


prospective 


unsuccessful, largely because of thin- 


ning or disappearance of key hori- 
zons. 
In the Panhandle of northwestern 


Florida, a recent attempt to find Ro- 
dessa sand correlative with that pro- 
ducing at Citronelle field and other 
localities in bordering Alabama has 
resulted in a strong suggestion of a 
South Florida type (limestone) facies 
in the Cretaceous, unlike the Citron- 
elle Rodessa sand development. But 
this interpretation may also enhance 


offshore prospects in the Florida Gulf, 
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as nothing is known at present to 
negate the possible extension of the 
Sunniland trend at a theoretical opti- 
mum distance off the southwest flank 
of the buried Ocala Highland. Hence, 
a productive band or arc may be en- 
visioned, extending counter-clockwise 
from the western end of the Florida 
Panhandle to Sarasota County, 
thence traversing the Peninsula in a 
southeasterly direction, and continu- 
ing into the Atlantic Ocean toward 
the Bahamas. 

Gulf Oil Corporation and Standard 
Oil Company of California continue 
their interest in the Glen Rose (Sun- 
niland ) the shallow 
coral atoll areas of the Bahamas, and 
are hopeful of locating a drillable 
there through seismic and 


possibilities of 


structure 
other geophysical work. Along the 
West Coast of Florida, The Cali- 
fornia Company has been involved in 
recent waterborne seismic operations 
from Apalachicola on the Panhandle 
coast to Naples in Collier County, 
the same county in which Sunniland 
field is located. 


Florida’s oil production began in 
1943 with the completion of the 
Humble Oil & Refining Company 
Gulf Coast Realties Corporation | 
about 48 miles southeast of Fort 
Myers and 80 miles northwest of 
Miami. Completion was from open 
hole at about 11,500 feet. Initial pro- 
duction was 97 barrels of oil and 427 
barrels of salt water in 24 hours. 

To date, 14 wells have produced 
oil at Sunniland. Production has de- 
clined very gradually, from a peak of 
54,000 barrels per month during mid- 
1951 to 48,000 barrels in March, 
1954, to 42,500 barrels in March 
1956. An excellent water drive is ap- 
parent. Gas/oil ratios are very low, 
in the order of 100 cubic feet per 
barrel or less. But reservoir pressures 
are sufficient to lift the oil more than 
7000 the 
pumped at an average rate of 120 
barrels per day at depths of 3000 to 
4000 feet. Thus lifting costs are low, 


feet, where all wells are 


despite the fact that these deep wells 
have to be pumped. There is fairly 
good permeability in the pay section, 
usually in the order of 300 milli- 
darcys. 


Average porosity is about 18 per- 


Exploration Progress Section 


cent. Hence, Sunniland field is being 
successfully produced on 160-acre 
spacing. The oil horizon, the Sunni. 
land limestone of the upper Trinity 
or middle Albian section of the Creta- 
ceous has been determined from fossil 
evidence to be equivalent, or almost 
so, to the Walnut member of the Glen 
Rose limestone, exposed so _ promi- 
nently near Austin, Texas. In addi- 
tion, fossil evidence correlates the 
Sunniland formation with El Abra 
limestone, prolifically productive in 
the Golden Lane fields of southeast. 
ern Mexico at depths varying from 
3000 to 7000 feet. 


Total cumulative production to 
date from Sunniland field is about 5 
million barrels. Approximately the 
same amount may be expected to be 
recovered before it is depleted. The 
pay varies in thickness from 5 to 20 
feet. There are probably two separate 
pays. Apparent irregularity of the pay 
horizon at the crest of the structure 
indicates a disconformity and affects 
pay eastern and 
western segments of the field. 


thicknesses in the 

It is evident from subsurface maps 
of the Sunniland field that there is 
about 50 feet of oil column. However, 
going down structure, the oil zone at 
the crest grades into a mixed oil-salt 
water zone, which in turn grades into 
100 percent salt water, of very high 
salinity. Of course, very few oil fields 
have a clearly defined oil-water con- 
tact that can be expressed as an exact 
datum, consistent in all parts of the 
field. But the gradation zone is highly 
pronounced at Sunniland, such that, 
in general, flank wells have produced 
profitably for many years, despite the 
fact that some have made large 
amounts of salt water from the out- 
set. The oil and water are not emul- 
sified. It is much 
closure exists at Sunniland. There is 


not clear how 
a pronounced, though localized, struc- 
tural trough off the north flank of the 
field, about 150 feet below the crest 
of the structure at its deepest. How- 
ever, a relatively high dry hole east 
of the field indicates that there is con- 
siderably less than 150 feet of actual 
closure. The most likely interpreta- 
tion indicates there is about 50 feet of 


WORLD OIL « April, 1957 





Oil 


—_— 


clos 
stru 
T 
long 
(we 
has 
one- 
ture 
vers. 
the 
som 
near 
the 
The 
acres 
C1 
form 
grees 
fract 
yield 
cent 
oil, | 
fur a 


Forty 
secon 
in 19 
mon 
ber ¢ 
Coun 
land | 
for 1 
117 b 
acidiz 
west ¢ 
of Su 
230 
depth 
tween 
indica 
Sunni 
sea at 
fields 
justifi: 
way « 
points 
The 
Mile ] 
State 
1954. 
memb: 
Initial 
ol an 
on pul 
in 195 
33,000 
been ¢ 
Field 1 
to seve 


April, 


iC- 





Oil future depends on more subsurface data, deep drilling 





closure at Sunniland and that the 
structure is almost full of oil. 

The Sunniland field is 3% miles 
long parallel to its structural axis 
west northwest—east southeast) and 
has a maximum width of one and 
one-half miles. The crest of the struc- 
ture is relatively broad and flat. Re- 
versal along the northeast flank is at 
the rate of about 150 feet to the mile, 
smewhat steeper than the more 
nearly regional (southwest) dip on 
the downdip side of the structure. 
There are about 2800 productive 
acres in the field. 





Crude oil found in the Sunniland 
formation so far has been of 26.4 de- 
grees API gravity or heavier. On 
fractional distillation, one sample 
yielded 20 percent gasoline, 35 per- 
cent gas oil, and 45 percent residual 
oil, high in asphalt and low in sul- 
fur and salt contents. 


forty Mile Bend Field. Florida’s 
second oil field was brought in early 
in 1954 with the completion of Com- 
monwealth Oil Company et al num- 
ber one Wisehart-State, in Dade 
County. Completion was from Sunni- 
land dolomite at 11,323 to 11,328 feet 
for 175 barrels of 21-gravity oil and 
117 barrels of salt water per day after 
acidizing. The field is located 36 miles 
west of Miami and 55 miles southeast 
of Sunniland field. There is only about 
230 feet of 


depth of the Sunniland limestone be- 


difference in structural 
tween the two fields. Correlative data 
indicate about 11,340 feet subsea at 
Sunniland and about 11,100 feet sub- 
sea at Forty Mile Bend. Since the two 
fields are almost on strike, it seems 
justifiable to envision a trend or fair- 
way on which they are the primary 
points of reference at present. 

The second successful well at Forty 
Mile Bend, Gulf Oil Corporation et al 
State 1 went on production in April, 
1954. Completion was from a coquina 
member of the Sunniland limestone. 
Initial production was 100 barrels of 
oil and 400 barrels of water per day 
on pump. Both wells were abandoned 
in 1955 after producing a total of 
33,000 barrels. Only four wells have 
been drilled in the Forty Mile Bend 
Field to date, and the area is subject 
to several different subsurface inter- 
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pretations that can only be resolved 
by further drilling. 


Outlook for the future. Florida’s 
oil future will be determined by fur- 
ther knowledge of the subsurface geol- 
ogy of the state, which in turn will be 
dependent on a stepup in deep drill- 
ing. It is well known that Tertiary 
limestones, in particular the Ocala, 
represent a very permeable acquifer 
that is interconnected through sink- 
holes to the surface virtually all over 
the Peninsula and is also exposed to 
the sea. It is very unlikely that oil 
will be found in Tertiary beds above 
a 30-foot thick anhydrite zone in the 
Cedar Keys section, which underlies 
altered conglomerates of the Oldsmar 
formation. The only well to give any 
grounds for optimism for production 
from beds younger than Cedar Keys 
age is the Amerada Petroleum Corpo- 
ration number one Cole, in St. Lucie 
County near Fort Pierce. A show of 
oil was reported in basal Ocala lime- 
stone between 800 and 900 feet. How- 
ever, the Cedar Keys anhydrite still 
appears to be the shallowest effective 
seal that can in places prevent the 
escape of hydrocarbons to the outcrop 
in Florida. The Cedar Keys dolomite 
immediately below the anhydrite is 
significantly the shallowest formation 
to record oil and gas shows, with the 
one exception of the Ocala in the 
Amerada well mentioned previously. 
Humble Oil & Refining Company 
twinned two of their deep wells near 
Sunniland with shallow Cedar Keys 
tests in apparent efforts to establish 
production therein. It is possible that 
in the future a “fairway” of Cedar 
Keys dolomite production might be 
established in South Florida, running 
roughly parallel to the south flank of 
the Ocala Highland, at depths some- 
where between 3000 and 6000 feet. 
The same reasoning applies to a zone 
in the Fredricksburg section of the 
Cretaceous, which occurs at 9800 feet 
at Sunniland field. Most of the wells 
there have penetrated a consistent 50- 
foot thick zone of tight shaly lime- 
stone with oil and gas shows. Any 
Fredricksburg fairway, of course, 
would be expected to be deeper than 
a trend of Cedar Keys production. 
The Oldsmar formation has been 
particularly troublesome to penetrate 
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with the drill. Lost circulation has 
been experienced at as great a depth 
as 7000 feet in Monroe County. How- 
ever, in the Sunniland “fairway” it 
appears that wells can be considered 
to be safely through the highly porous 
and troublesome surface limestones 
and subsurface conglomerates at 4000 
feet. Once this zone has been pene- 
trated and protection casing has been 
set and cemented, it might be possible 
to drill a slim (5-inch) hole to 12,000 
feet as an exploratory Sunniland lime- 
stone test. If production were found, 
a four-inch liner might be run to the 
top of the pay, assuming the produc- 
tion would be similar to Sunniland 
where the oil will rise to 4000 feet or 
shallower from reservoir pressure. It 
could be pumped from this depth, 
which would also be the approximate 
depth of the casing shoe of the pro- 
tection string. Later development 
wells could be of the full-hole pro- 
duction type. In this way, the cost of 
Sunniland limestone wildcat tests, 
which have exceeded $270,000 in the 
past without running a string of pro- 
duction casing, may be cut to $150,- 
000 or less and make it more practical 
to drill. 

An unfortunate thing about south 
Florida geology is that the greater 
thickness of evaporites is in the down- 
dip direction, not the updip. Of 
course, this is to be expected. Were 
sufficient anhydrite deposited in the 
direction of the Ocala Uplift, prob- 
ably much more oil would have been 
sealed off from escaping updip. A re- 
cent wildcat off the southern tip of 
the Peninsula, Gulf Oil Corporation 
State Tract 1 826 G encountered a 
thick section of anhydrite and a thin 
salt bed in the Sunniland zone, and 
correlation indicates a definite facies 
change from limestone to anhydrite 
south of the Sunniland field. If this 
facies change is complementary to, 
and thus ties in with, the geology of 
Eastern Cuba where Cretaceous lime- 
stones in the south grade into evapo- 
rites northward, it would appear that 
the Sunniland section may be ex- 
pected to lose porosity south of its ap- 
parent “fairway” through a gradation 
into anhydrite. 
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02 
FIGURE 1—The relative magnitudes of vector gradients (<7) 


for two-dimensional vertical fault, where U = gravitational potential 


(after Jung). 


62U 
FIGURE 2 (Right)—The relative magnitudes of vector gradients ( = x) 


for two-dimensioral feature, where U — gravitational potential (after 


Jung). 
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Use of Gravity Meter as a Torsion Balance 


Geophysical methods are recognized today as necessary and powerful tools 
in exploration for oil, minerals and elucidations of various problems usually met in geo- 


logical engineering. 


By V. G. GABRIEL 


Houston 


AT THE EARLY STAGES of the application of geophysical 
methods in the oil industry, the techniques were applied 
mainly on a grand scale for the location of the structures 
of relatively large closure and dimensions. The identifica- 
tion of faults and other minor structural and lithological 
phenomena have not been of critical importance in the 
past. Today, the exploration for oil is conducted in 
many areas where the structures with large closure and 
of extensive dimensions have been already mapped with 
the application of various geophysical techniques. Under 
these new conditions the identification of various struc- 
tural and lithological phenomena, such as faulting, 
change in thickness and porosity of the formation might 
be decisive in selecting areas more desirable for leasing 
and locating a wildcat well. 


Use of Variations in Density in Oil Prospecting. 
The variations in density, thickness, and geometry of the 
buried formations in the area under investigation, if 
properly mapped, serve as the reliable guides in the pre- 
liminary phases of drilling for oil. The gravimeter and 
torsion balance have been used for the evaluation of these 
guides, density in particular, during the last three dec- 
ades; however, with the development of a modern 
gravimeter in about 1937 (U. S.), the use of the torsion 
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balance in exploration for oil in the U. S. has been 
almost completely curtailed from about 1940 on account 
of its high cost of operation and slowness in comparison 
to that of the gravimeter. 

It is of interest to note, however, that a few geophysi- 
cists in the past emphasized a somewhat greater signifi- 
cance of data obtained with the use of the torsion balance 
to those obtained with the use of the gravimeter. Evjen 
(1936) states: “The gradient map (obtained with T. B.), 
due to its better resolution and comparative absence of 
regional effects, often will be found to exhibit interest- 
ing features not apparent in the gravity meter.” Klauss 
(1938, 1943) states: “The two instruments are not com- 
petitors, but have two different fields of application; the 
gravity meter should by all means continue to be em- 
ployed as a rapid reconnaissance instrument, while the 
torsion balance, in its -full resolving power, should be 
applied to the more detailed investigation of gravity 
meter anomalies” also . . . “In marked contrast to the 
role which regional effects play in total gravity work, 
the second derivative patterns (T. B.) suffer almost no 
deformation.” Recently Nettleton (1956) states: “Tor- 
sion balance surveys were quite effective for determining 
the outline and thickness of caprock on shallow domes, 
as is shown by Barton’s paper on this subject . . . It 8 
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well known that the Torsion Balance is particularly 
effective in defining faults”. . 

Figures 1, 2, and 3 illustrate the ability of the torsion 
balance, properly handled, to delineate faults, volcanic 
plugs, certain type of salt dome, etc. 

Figures 1, 2, and 3 show the relative magnitudes of 


: ‘ ou , ‘ , 
gravity gradients ( an Os ) in crossing the idealized faults 


and a narrow two-dimensional feature respectively. 

In Figures 1 and 2 the horizontal lines are the distances 
along the surface of the earth expressed in units equal to 
the depths of points K and K’ respectively. The densities 
of the faulted formations and the narrow feature are 
greater than those of the surrounding formations. 


. : ‘ e 
Figure 3 gives a torsion balance anomaly (45>) on 


Hull-Gloucester fault, Canada expressed in Eotvos (?) 
units. 

It is of interest to note that Klauss (1938, 1943, 1945) 
has given considerable attention to the development of 
various techniques based on the torsion balance data for 
the identification of faults and other structures. 


Use of Gravimeter as the Torsion Balance. It is a 
common knowledge that the gravimeter and the torsion 
balance are evaluating the different parameters of the 
gravitational field of the earth. The gravimeter gives the 
gravity (gs), or rather the difference in gravity between 
a base station and the point of observations, Analytically 


: . aU e: eer : 
gs is written as —s— where U is a gravitational potential. 
CZ " 


In general the torsion balance measures the following 


; FU FU #U 
parameters expressed mathematically as —— , =—— ,- : 
ss dz Ox 0z Cy Ox dy 
ro FU ws eu eu 
=—;. The parameters =—=- and =~ are 
y Oz Ox Oz dy 


ay? ° A 
usually more dependable in many territories under torsion 
balance investigation. It is of importance however, to 


remember that the first two parameters can be trans- 


a2 TT 


‘ fU are 
formed into one parameter such as Bros where ‘“‘s” is any 
: , 


direction on an assumed datum level in the area under 
investigation. For final interpretation of the torsion bal- 
2 eT 


eu J ‘ 
ance data the parameters and —~ are combined verto- 
dz Ox dz Oy 








tially giving a certain direction “‘s,” the direction of the 
maximum rate of change of the force of gravity g, or 
PU 


nd * The maximum rate of change in gravity is expressed 
in Eotvos units, where one Eotvos unit is equal to 
| X 10° of a Gal. 

It is a common practice in the interpretation of the 
torsion balance data to transform the vector map, that is, 
the map on which the maximum rates of the change in 
gravity are plotted, into a gravitational contour map, 
somewhat similar to that obtained with the use of the 
gravimeter. By the same method of reasoning the gravita- 
tional contours obtained with the use of the gravimeter, 
can be transformed into a vector map giving the maxi- 
mum rates of change in gravity. 

Unfortunately this process of transformation, with a 
few exceptions, gives the vectors which faithfully repre- 
sent the smooth idealized contours obtained with the use 
of the gravimeter and where the essential details leading 
to the identification of faults and other minor structural 
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02 
FIGURE 3—The magnitudes of vector gradients (25) over vertical 


fault where: (1) is shale and limestone of density P; — 2.6; (2) is 

limestone of P2 = 2.7; (3) is shale and limestone of density P; = 2.5; 

(4) is dolomite of density P, — 2.8; (5) is potsdam sandstone of 

density P; = 2.5; (6) is pre-cambrian of density Pe—=2.8. (After 
A. H. Miller) 

















FIGURE 4—Transformation of gravimetric data into rate of change 

in gravity, so called, derived vectors, where: 1, 2... . 5, gravimetric 

stations. A; . .. . As, corresponding gravitational anomalies expressed 

in 0.01 of a milligal. C: and C:, the center of the triangles. Vis. and 
V253, the derived vectors. 


details are completely lost. However by making certain 
assumptions and by combining three adjacent gravimetric 
stations selected in accordance with their pattern of loca- 
tion, the maximum rates of change of gravity can be 
evaluated and plotted on the map, giving a picture some- 
what similar to that obtained with the direct use of the 
torsion balance. 


Method of Transformation of Gravimetric Data into 
Rates of Change of Gravity Vectors. Given a certain 
number of gravimeter stations (Figure 4) and their 
gravity values, that is, their corrected differences between 
a base station and the observation stations, The gravity 
values A,....A; are expressed in 0.01 of a milligal and 
written near their corresponding points of observation 
1....5. For the illustration of the method of evaluation 
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FIGURE 5—Shows the gravitational contours based on gravimetric 
02U 


survey. Each of the derived vectors (. ; ) is evaluated from a three 


gravimetric station triangle. The contour intervals are equal to 0.10 
of a milligal. Vectorial numbers indicate the magnitude of the vectors 
in eotvos units per one centimeter. 


of vectors construct two triangles 1-4-2 and 2-5-3 by join- 
ing with straight lines the points under consideration. 
Assume that by scaling off the sides of the triangles we 


have: 
Triangle 1-4-2 Triangle 2-5-3 
Side 1-2 di ds (la Side 2-5 = dos ds: (2a) 
Side 1-4 dis da (1b Side 5-3 = dss dss = 
Side 2-4 = dua = de (1 Side 3-2 = dss = das (2« 
where: dij is the distance between points i and j expre ssed 


in centimeters. It is well understood that the distances are 
somewhat comparable in magnitude, at least within each 
separate triangle. 

From the gravity values and Equations (1) and (2 


we have: 


K2; (4a) 


t= Ke (3) = Kz (4b) 


dos . 


where: Kij is the/rate of change of gravity expressed in 
0.01 milligals per one centimeter of the distance between 
points i and j. However, the “K” can be expressed in 
Eotvos units per one centimeter of distance in multiplying 
“K” by 10*. The last number has been obtained from 
the following relationship: 
1 gal = 10° Eotvos units (5a) 
1 milligal = 10° Eotvos units (5b) 
0.01 of a milligal = 10* Eotvos units (5c) 
From Equations (3), (4), and (5c) we obtain: 


agate Ag a ae 
du —— Ku Ss 10* (Kus) — Mss (6a) 
“4 
A; — A: 
d < = Ki 10* (Ky) M2 (6b) 
A: - As - ‘ - 
= A ay —- Kos 10 (Kas ) Mas (6c) 
A: — As - 
- - = Kz = 10° (Ka) = ms (6d) 
23 
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where: mij gives the rate of change in gravity expressed 
in Eotvos units per one centimeter of the corresponding 
lines and a bar ) means a vector. 

Plot the magnitudes of “m” vectors (Figure 4) using 
appropriate scale, along their corresponding lines assum- 
ing: 

A; > A, (7a) 
A: > Ag (7b) 
A: < As (7c) 
A: < As (7d) 

Designating the line directions of vectors m)», 
M3 aS Sie, S,4, Sis, Sis, respectively, we can express the 
magnitudes of the vectors as follows: 


M4, M5, 


ty 
Miz | = 5 (8a) 

G Z OS; 

eu 
mia (8b) 

CZ OSi4 

eu 
Miss | = 5 (8c) 

CZ CS1 

 #u 
Mia | —~ >. 5 (8d) 

CZ ¢ Sis 

where: 
U = Gravitational potential 


| , Means the magnitude of a vector 


J 


The examination of Equation (8) shows that analyti- 
cally the “m” vectors are somewhat identical with the 


two torsion balance parameters designated as 7 and 
iu Ss, Moreover, 
0z Cy 
vectors expressed in Equation (8) are the components 
of their respective maximum rates of change in gravity, 
the directions and magnitudes of the respective maxi- 
mum rates of change in gravity per one centimeter of 
the horizontal distance can be evaluated by intersection 
as given in Figure 4). Vec- 


assuming that the magnitudes of the 


of two perpendicular lines, 
tors V142 and V253 should be plotted in the centers of 
the triangles 142 and 253 respectively because their com- 
putation has been based on three gravimetric stations 
comprising a triangle. The centers can be estimated 
graphically. 

Figure 5 demonstrates the results of application of the 
method to a small gravimetric survey conducted in the 
U. S. and where no least square corrections have been 
applied to the derived vectors. 


Least Square Technique for Adjustment of Derived 
Vectors. Designate vectors V 1235 | ane Loose ijk, of Figure 
5 as vectors Vi, V2, Vs . . Va, respectively. Join the 
points of application of the vectors by the straight non- 
intersecting lines (Figure 6). These straight lines may be 
combined into “m” triangles such as 123, 135,.... ijk 
Assume any rectangular system XOY where the axes OX, 
OY can be chosen as parallel to the north-south and 
west-east lines, respectively. According to the last assump- 
tion the XOY rectangular system is NOE one. 

Each vector V;, where i— 1, 2,....n, can be decom- 
posed into two vectors Vin and Viz parallel to the ON 
and OE axes, respectively. 

Designate: 

OE component of vector Vi= = Viz and its magnitude | Vix | (9a) 


ON component of vector V: = Vix and its magnitude | Vix| (9b) 
OE component of vector V: = V:x and its magnitude | Vix] _ (9¢) 
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SEISMIC MAGNETIC RECORDING SYSTEM 


... Proven in Use Throughout the World 








By SSC Contract Crews... and Now Offered for Sale 


SSC’s IMI Seismic Magnetic Recording 
System is especially designed for maximum 
observer effectiveness. It is designed around 
the most basic seismic recording component, the 
amplifier. 

The amplifiers in the IMI system are precision- 
built, high-gain, simple to operate, service and 
test. The assembly uses standard components 
and ganged controls and is packaged in a small 
unit space. These features are made possible by 
the unique assembly of three amplifiers in a 
single chassis. 

The complete IMI system consists of two 
amplifier cases, two power sources, one magnetic 


recorder and one recording camera, all in sturdy, 


light-weight aluminum cases suitable for pack 
or truck mounting. 

IMI is the ultimate in versatility! It may 
be used as a conventional or high-frequency 
reflection seismograph or as a refraction seismo- 
graph. A 50-trace camera permits recording from 
the same shot a 24-trace mixed and a 24-trace 
unmixed seismogram, either with or without 
magnetic recording. With magnetic recording 
the photographic monitor record may be used 
for computation. 

SSC field-proven equipment will give you bet- 
ter seismic results at lower field operating costs! 

Whether your interest is in contracting service 


or in purchase of equipment... 


... Investigate the IMI system TODAY! For 
more information, write for SSC’s Catalog C-1. 


SEISMIC — GRAVITY AND MAGNETIC SURVEYS — LORAC — CONTINUOUS VELOCITY LOGGING 


Seismograph Service Corporation P.O. BOX 1590, TULSA, OKLAHOMA, U.S.A. 





\ SSC of Canoda * SSC of Colombia * SSC of 
[ Bolivia * SSC of Mexico * SSC of Venezuela 
WORLD-WIDE SUBSIDIARIES SSC I nd geag © ol dadiee Ge 


ited—England * Seismograph Service Italiona 
Compagnie Francaise de Prospection Sismique 


For more data on advertised products, use Readers’ Service Cards, last page. 


149 


























z 


A Nex 


’ “re ~ 2 
a 
fr 
. 4 Oo} . > Ey) 


St-x) nad 


a 











FIGURE 6—A set of triangles based on the map of the derived vectors 
for adjustment of the magnitudes of the vectors. 


ON component of vector V; = V2y and its magnitude [Vex | (9d) 


= Vex and its magnitude |Vax! 9(n-1) 
ON component of vector V, = Vay and its magnitude |Van| (9n) 

For each triangle two equations can be set pertaining 
to its north-south and east-west components. For triangle 


OE component of vector Va 


815 the equations are : 


(58:) (+ | V'se + (811) (+ ] V’e | ) + (15:1) (+) Vie! ) 
= qi (10a) 
(88,:) (+ | V’sx |) + (111) (+) V’se|] ) + (55:1) (+ ] Vw | ) 
=p (10b) 
where: 


east-west and north-south 
respectively expressed in 


(58,) and (88,) are the 
components of distance (58 
centimeters 

(81,) and (11,) are the east-west and north-south 
components of distance (81) respectively, expressed 
centimeters. 

(15,) and (55,) are the east-west and north-south com- 
ponents respectively, expressed in centimeters. 

q;, Pi are the deviations from zero expressed in Eotvos 
units. 

a | Vow | + | Vex ——— pees | Vez | + | Viz | 
V' sz | = | ee 3 etc. 


) 
- a 


| V' sz | = 


For “m” triangles we will have 2x m equations as 


follows: 

ai V' se | -L a: | V'se | + as | ye i= qi (lla) 

bi | V'se | + b:| V’jx | + bs! V'xx q: (11b 

m | V’ie| + m: V' se + ms | V'xe = Gm (11m) 

ind 

a’, V' in | + a’s V' sx T a’; V's £ Pi (12a) 

b’; | V' in T b’, V's T b’s V' kN - P2 (12b) 

m’; | V’i~ | +m’: | V’y~ | + m’s| V’xn | = pm (12m) 
Where: a,, as, as, b:,.... m, are the east-west com- 


ponents of the corresponding sides of the triangles. 

a’;, a’, a’;, b’,,....m’; are the north-south components 
of the corresponding sides of the triangles. 

Solution of Equations (11) and (12): 

In Equations (11) and (12) qi; and p; are the sum of 
the errors, i.e., the total deviations from the true values, 
for a closed “i” triangle. Therefore Equations (11) and 
(12) can be transformed into 2m equations with 2n un- 


known xX, Xo, - Yn» Where Xj, X2,... Xn, 


Yi5 V2 eeee 
| Vin | magnitudes, respectively. 


» Kay ANG Vu, Va, --- 


Yn are the corresponding errors in | Viz! and 


In solving the transformed equations the following con- 
siderations are of importance: 
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For n greater than m, the solutions of m equations wil] 
be of indeterminate character, 

For n equal m, the m equations can be solved with the 
application of the theory of determinants. 

For n smaller than m, the m equations can be solved 
with the application of the theory of least squares by nor- 
malizing the equations. The method of normalizing js 
given by Coolidge and other researchers. 


Conclusions. A method of evaluating and plotting on the 
2 

map of the derived vectors (=e) is given, and the ap. 

plication of the least square technique for the adjustment 

of the vectors is briefly discussed. 

A careful planning pertaining to the pattern and distri- 
bution of gravimetric stations is necessary if, both, the 
gravimetric maps and derived vector maps are under 
consideration. 

In gravimetric surveys conducted on a large scale the 
application of analytical methods for the adjustment of 
derived vectors is necessary. 

In gravimetric surveys conducted on a small scale an 
over-all visual inspection, without using an analytical 
method, might be sufficient. 

The smaller the sides of the basic triangles in com- 
puting the derived vectors the more their magnitudes will 
approach the magnitudes of their corresponding torsion 
balance parameters. However the minimum permissible 
dimensions of a basic triangle are a function of the accu- 
racy involved in carrying a gravimetric survey and i 
computing the data. 

It would be of importance to check a few derived vec- 
tors with the use of the torsion balance in a convenient 
area. 

It is of interest to note that Hammer (1953) and Net- 
tleton (1956) in particular emphasized the importance of 
using very detailed gravimetric surveys for the evaluation 
of relatively small structures, Nettleton (1956) states: 
“Tt is well known that the torsion balance is particularly 
effective in defining faults The fact that, with 
adequate detail, a gravity meter survey can accomplish 
the same result, has had little attention in the geophysical 
literature.” 

Recently Thyssen-Bornemitza and Stackler (1956) have 
carried an experimental gravimeter survey for the evalu- 
ation of the rates of change in gravity in respect to a 
vertical direction. For that purpose readings at two levels 
separated by 12 feet approximately have been made at 
each gravimetric station. 
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‘Brain Waves —Our Only 
Real Oil Finding Tool 


One of the most important items in selecting 
or using any tool is that of figuring out its idea ratio so 
that the objective can be fully met. 


By JOHN M. PARKER, Kirby Vensyn Petroleum Company, Denver 


ALL DISCOVERED oil fields start out 
as an idea in one man’s brain, Other 
men, or the same man, add more 
definitive ideas; the thoughts are put 
into action; and those all-important 
discovery wells are drilled and com- 
pleted. 

Geologists frequently fail to esti- 
mate the “idea ratio” of their oil-find- 
ing programs before they put them 
into effect. “We’re spending $2 per 
acre to evaluate this acreage,” is a 
common quote. Surface work, core 
drilling, magnetics, gravity, and seis- 
mic work are all computed at so 
much per acre and in terms of so 
much percent of an annual explora- 
tion budget. The selection of one or 
more of the above tools is based on a 
multiplicity of ideas. Too often these 
ideas are pushed aside and the final 
selection and application of the tool 
is based on cost-per-acre of evalua- 
tion. This is fatal to any oil-finding 
of the “evaluation” consists of cover- 
ing an area with a control grid of so 
many points but doesn’t come up with 
any drillable ideas. Many times a tool 
is chosen that has the lowest “idea 
ratio” and that tool may be the most 
expensive approach, so it certainly 
behooves us to think about the “idea 
ratio” first. 
1957 » 
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How do you evaluate the idea 
worth of your exploration program? 
How do you know before you try a 
certain approach whether you will 
obtain drillable ideas? Two rules to 
help answer these questions follow: 
1. Call your shots ahead of time. 
There is nearly always a specific 
reason for going into an area and 
that reason is nearly always oil, 
either coming out of somebody 
else’s discovery well, seeps at the 
surface, or oil-saturated outcrops. 
Don’t forget that original motive. 
You may add to it; you may decide 
it is non-commercial; but don’t 
forget you are aiming at a target; 
call your shot. 

2. Work an area from top to bottom 
and from the outside in. Regard- 
less of the tools you are using, 
avoid one-shot ideas or horizons. 
You may say this rule conflicts 
with rule No. 1. It doesn’t, since 
you obtain much better geology on 
one layer when you work all layers 
simultaneously. After all, they are 
intimately related—in bed with 
each other, so to speak. In addi- 
tion, you will obtain new ideas that 
will allow you to expand or change 
your original program to cover 
multiple oil-bearing objectives. An- 


other reason for working an area 
from top to bottom is that it is 
most unusual for an area not to 
have more than one pay horizon. 


To illustrate, many are familiar 
with the common experience of going 
into an area just because “it’s a good 
basin,” and then of having several 
surface parties work in that district 
for months. They turn in a map show- 
ing regional dip (but no regional cross 
sections showing the full stratigraphy 
on both sides of that basin and no 
regional structure sections). Every- 
body agrees, pull them out, let’s shoot 
it. Several seismic crews burn up 
hundreds of tons of powder; they 
come up with a slightly steeper re- 
gional dip gradient map, sprinkled 
with a few low-powered structural 
noses and weak closures which look 
like computational buckets of guts. 
Pull ’em out. You drop your leases 
and two years later along comes a 
discovery right next to or right under 
where you expended all that effort. 

Rules 1 and 2 weren’t applied. You 
may even have drilled a wildcat and 
passed up a pay zone on the way 
down to what you hoped was the 
producing horizon. You didn’t do 
your work from top to bottom. An 
exploration program should be set up 
to yield the most ideas-per-dollar, not 
on the cheapest cost-per-acre basis 
using some method that worked some- 
where else 15 years or even 15 months 
ago. 

To be more specific in respect to 
idea ratios, suppose you decide that 
a ten-hole strat hole program is what 
is required to find a drillable prospect 
based on a specific idea. The normal 
routine is to dig the holes, collect 
ditch samples, run electric logs and 
then look for the drillsite based on 
that information. If you followed the 
normal routine, you didn’t obtain the 
most ideas per dollar! Almost cer- 
tainly you would have obtained more 
and better drillsites if you had taken 
cores (assuming you were drilling to 
the objective zone) or if you had run 
dipmeter surveys in all of the holes 
(assuming you were in a steep dip 
and/or faulted area). But, you object, 
those items run the cost up too much. 
You’re wrong; they run the cost per 
foot up, but you’re not looking for 
feet—you’re looking for oil, and those 
extras make the cost of finding oil go 
down. Your program would have been 
better had you drilled 8 or 9 holes 


with cores or dipmeters at exactly the 
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same cost that you drilled 10 holes 
without those idea-making extras. 


if the decision is made to use the 
nine-hole program with cores of the 
potential producing zone, you are set 
up to obtain ideas, but “well con- 
ceived and poorly executed” still loses 
many oil fields. Too many of our com- 
panies still put young inexperienced 
men out to sit on wells. Frequently 
the basic well information tabulation 
or interpretation which will result in 
new ideas is relegated to a centralized 
research team which is so far removed 
from the play that they forget they 
are looking for oil; the space separa- 
tion and time lag kill the whole pro- 
gram. 

Paul Weaver in the AAPG presi- 
dential address titled “Geological In- 
terpretation of Exploratory Wells,” 
asks the following questions in regard 
to a wildcat: 


“Are there shows of oil and gas, in 
what kinds of formation, and of what 
age? Does drilling confirm the exist- 
ence of a favorable structure? How is 
the well situated on that structure? 
..+ What are the reservoir rocks? ... 
are the data from logs and cores ade- 
quate to give us evidence of favorable 
reservoirs nearby, which are not fav- 
orable in the well itself?” 


Answers or partial answers to all 
of those except the last question are 
commonly obtained. The answer to 
that last question is, in many cases, 
affirmative; we just don’t use the 
data. 

Assume that this nine-hole program 
is to find the updip termination of a 
sand that has had shows in it and is 
known to occur erratically above an 
unconformity. It is believed that the 
sand transgresses time lines and that 
it is distinct in origin from another 
similar sand that occurs below the 
unconformity zone. To prove or dis- 
prove these suppositions (which you 
must do in order to make accurate 
sand maps) and to locate the nine 
holes where they will do the most 
good, you decide to drill four holes in 
a square and another hole in the 
center of the square. 


On the basis of these five holes, you 
will contour the results in the form of 
isopachs, facies maps, and structure 
maps, and the final four holes will be 
target holes aimed at specific oil- 
holding anomalies shown on the maps 
prepared. You decide that you will 
need micropaleontological work to 
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determine whether any sands that you 
core are from above or below the 
unconformity. 

In addition, the faunal assemblages 
may tell you something of the nature 
of the sand origin, You also need 
grain size analyses and heavy mineral 
assemblage identifications to make an 
accurate facies map and so you can 
hypothesize the existence of facies 
changes in the vicinity of well bores. 

With good organization, all of these 
items can be achieved immediately 
after each core is pulled, not six 
months later. You will also achieve 
ideas with stress on oil-finding if you 
put the fact sorters in the field and 
make them responsible for those next 
locations while the rig is standing 
there and before that next group of 
delay rentals payments come due. (Or 
before your competitor leases some of 
the open acreage just on general prin- 
ciples. ) 


If you plan a program as set out 
above, you may be greeted with howls 
of protest from the hidebound: “we 
set up our researchers, micropaleon- 
tologists, sedimentation specialists, etc., 
in a central laboratory because there 
they can service everybody in the 
company at their convenience, they 
can have the best laboratory equip- 
ment there, it’s cheaper to centralize, 
and so on.” Rubbish. Do not confuse 
long-range basic research with oil- 
finding right now. Both are necessary, 
both should work together. But don’t 
sacrifice one at the expense of the 
other. The two most expensive and 
complicated tools that we have in the 
field today operate under very string- 
ent time schedules. Those two tools 
are the rotary drill and the seismo- 
graph. 

If it can be done with those tools, 
surely we can put a man with some 
sieves and graph paper, an extra 
microscope, some type foraminiferal 
suites, and an extra notebook in the 
field. If a mass spectrographic analysis 
is called for, the cost of air express 
on a sample can to the central lab- 
oratory will not be prohibitive. All 
of this set up will cost more money 
than you have been spending on a 
so-called routine wildcat. 

However, remember that you are 
conceiving ideas to find oil, and those 
ideas will result in a few pencil point 
targets on maps which means that 
you will spend less money in drilling 
on many vague targets. It is the drill- 
ing of many wells on vague targets 
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that sends the cost of finding a barrel 
of oil skyrocketing. 

Turning to another example where 
you are concerned with a strictly 
structural problem and the seismo- 
graph seems to be the best tool to 
use. Regional dip is to the west in 
this area and you believe that a series 
of west-east lines are the best ap- 
proach to delineate structure. Un- 
fortunately, the terrain is such that 
only north-south lines may be ob- 
tained with ease, Generally speaking, 
it takes much less control to delineate 
structure, both regional and anomal- 
ous, by shooting dip lines and you 
will be way ahead in both time and 
money by dozing west-east roads. 


Another frequent hazard encount- 
ered when seismic work is done for 
structural control is that of not ob- 
taining deep enough reflections. How 
many times have we seen seismic pro- 
grams limp along for months in areas 
where reflections were not being ob- 
tained as deep as the primary objec- 
tive horizons and where there are 
known interval changes in the area 
occurring between the reflection hori- 
zon and the primary oil horizons, 
Possibly a change in shooting tech- 
nique will give you reflections that 
will give positive structural control 
at the horizon you want to drill to. 


If the change in technique doubles 
the cost of your shooting, you may 
want to shoot only half as much area 
or you may want to pull out of the 
area altgether. The time to make such 
decisions is when you first initiate a 
shooting program. Remember, call 
your shots. Ghostly ideas based on a 
shallow reflection horizon may be 
helpful if you don’t get too many at 
too great a cost. This conversation, 
however, is concerned with specific 
ideas that will result in a drillsite or 
in drillsites that will check a specific 
idea. 


Do not forget that the answer to 
the question: “What is a drillsite?”— 
is complex. Levorsen spelled it out 
very well as follows. “The answer to 
the question ‘What is a prospect?” 
combines geology, economics and 
many personal attitudes in an almost 
infinite number of combinations and 
variations. Each prospect is geologi- 
cally unique and is generally marked 
by some anomalous variation in an 
otherwise regular geologic feature. In 
addition, each prospect has a different 
value and appeal to every operator 
considering it.” —The End 
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Formation Evaluation by Log Interpretation 







A new method of determining well productivity from electric logs based on 
| the determination of relative permeability to the various reservoir fluids. 
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By S. J. PIRSON 

Petroleum Engineering Department 
The University of Texas 
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THE INTERPRETATION of electric, radioactivity 
and other well logs has heretofore been limited to 
the determination of formation water saturation as 
the ultimate goal. This has left to the judgment of 
the interpreter, or that of the well operator, the 
decision as to whether or not certain horizons in 
the well should be drillstem or production tested. 


It is the purpose of this study to show that the 
job is only half done once the formation water 
saturation has been determined, and the main part 
of the log interpretation work is yet to be done. 
Conclusions must then be drawn concerning the 
well productivity. This requires ascertaining the 
irreducible water saturation, the expected water-oil 
ratio, the daily rate of oil production and the ex- 
pected ultimate recovery of oil and gas per well. 
The seriousness of the problem may be realized 
when one observes that well productivity ranges 
from clean oil production from the Olmos sand 
(Upper Cretaceous) containing as much as 80 per- 
cent connate water saturation to clean water pro- 
duction from the Springer sand (Pennsylvanian) 
computing as little as 25 percent water saturation 
by standard log interpretation techniques. 

The comprehensive evaluation of the productive 
potentialities of a specific formation entails the de- 
termination of the following in each well: 


1. Effective Pay: h,: this is the total porous, per- 
meable and oil saturated section of the reser- 
voir. 


2. Porosity: ¢: or void volume per unit rock 
volume. 
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3. Connate water satuation (Sy,.), including the 
breakdown into non-movable water (¢,) and 
movable water (Swm). 


4. Specific permeability: (K) or ability of the 
reservoir rock to transmit fluid under applica- 
tion of a differential pressure. 


5. Relative permeability to the wetting (ky) and 
non-wetting phases, (knw) or the relative abil- 
ity of the various fluids to flow simultaneously 
through the reservoir rock. 


6. Expected reservoir fluid properties: Bo, fo, Mw, 
Hg: which are respectively the reservoir volume 
factor for oil and viscosities of oil, water and 
gas. Also reservoir pressure (Po). 


7. Water-oil ratio (WOR) or water-gas ratio 
(WGR). 


8. Recoverable oil and/or gas and ultimate recov- 
ery per acre-foot. (STO/AF) or (MCF/AF). 


For the purpose of comprehensive log interpre- 
tation, reservoir rocks are divided into four classes: 


I. Clean water-wet rocks of intergranular 
porosity. 

ll. Shaly water-wet rocks of intergranular 
porosity. 

Wil. Oil-wet rocks of intergranular porosity. 


IV. Rocks with multiple type porosity: water or 
oil-wet. 
Continued on Page 161 
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Shock ... pressure ... heat—none of these 

affect the accuracy of your durable Totco 
Recorder. Constantly modified and 
improved, Totco Recorders are built to take 
it! No wonder more Totco instruments 

are now in use than any other make. 

Be sure you know, use TOTCO! 
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Part 1: Interpretation of Well Logs in Clean 


Water Wet Rocks of Intergranular Type 


A WATER-WET ROCK is one in which the position of 
water within the pore space is preferentially such that it 
is attached or adheres to the mineral framework of the 
rock. Most log interpretation techniques have been de- 
signed for water-wet rocks of intergranular type poros- 
ity. This type of rock may be recognized from formation 
samples but in their absence there are certain character- 
istics of the electric logs which are helpful in recognizing 
that the reservoir rock is of this type. If formation water 
resistivities are known at a particular level, the self po- 
tential (SP) deflections after appropriate corrections 
should check theoretical predictions. A different manner 
of expressing the same thing is to say that there is 
no reduced SP deflections. A typical characteristic of 
water-wet rocks is that they exhibit a resistivity gradient 
provided the latter cannot be ascribed to lithological or 
wettability changes or to multiple shielding. Such a 
gradient is then the result of capillary distribution of 
water in a water transition zone. Obviously capillary 
water can only be held in such distribution in a water- 
wet reservoir rock. 


1. Effective Pay. Best techniques to evaluate effective 
pay from logs are from the SP curve and from micro- 
logging devices. Core analysis, when complete core re- 
covery is obtained, is, of course, helpful, but this study 
is beyond the scope of this series. 

The SP curve, though not a measure of the actual 
magnitude of porosity, is an indicator of the existence 
of porosity at various levels. When fresh muds are in 
the well bore, i.e., when Rms > Rwe, any SP deflection 
trend of a negative character is indicative of a porous 
zone. The individual thickness of each zone may thus be 
ascertained by the vertical spacing between SP inflection 
points. Thereby, the SP curve provides a means to make 
a “sand count,” i.e., to evaluate effective pay. (h,) 

Micro resistivity logging devices (micro-logs, contact 
logs, micro resistivity logs) are essentially mud-cake de- 
tectors. Under the excess pressure of the mud column 
which normally exists over formation pressure while 
drilling, infiltration of mud filtrate takes place into the 
formations that are sufficiently permeable to allow it. 
Conversely, such formations, if they contain hydrocar- 
bons, should be sufficiently permeable to permit com- 
mercial production. Hence, any formation exhibiting a 
mud-cake as detected by micro resistivity tools should be 
considered as effective pay. 
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A further confirmation of the findings of the micro 
tools is supplied by the micro-caliper which provides 
positive mechanical evidence of the existence of a mud- 
cake when the well is drilled to bit size, as is often the 
case in sandstone and carbonate reservoir rocks. 


2. Porosity. Porosity of formations of interest may be 
obtained from a variety of well logs and techniques, but 
it is advisable to verify the results of one against those of 
another and thereby arrive at more dependable and 
trustworthy results. In all of the future petrophysical 
calculations, an accurate knowledge of porosity is para- 
mount. 

(a) Porosity may most dependably be determined 
from microtools, i.e., from those with short radii of in- 
vestigation and which essentially probe only within the 
flushed zone. Such tools are the micro-log, the contact 
log, the micro resistivity, the micro-latero-log and the 
micro-neutron logs. 

Micro resistivity tools must be calibrated in order to 
obtain their response to porosity and formation factor 
because their readings depend on the mechanical] fit of 
the insulating pad that supports the electrodes as well 
as on the size of the pad and on the position of the 
electrodes. Logging service companies supply such infor- 
mation.* 

Micro-neutron logs provide a direct measurement of 
porosity and the curves obtained by means of this tool 
are directly calibrated in porosity values. The results 
seem dependable when the mud-cake is not too thick. At 
this writing this tool has been withdrawn from service. 

(b) Next in order of accuracy with respect to poros- 
ity determination is the limestone curve. The limestone 
logging device is a resistivity measuring tool composed 
of two short laterals in parallel. This device has a very 
short radius of investigation, (of the order of 20 inches) 
and the probing distance may be considered to be alto- 
gether within the flushed and the invasion zones com- 
bined. The limestone curve in a medium of infinite 
resistivity has the desirable property of current satura- 
tion, i.e., it deflects to a maximum and finite value which 
is considered as the base line of zero porosity. For deflec- 
tions of lesser magnitude than this base line and for non- 
shaly beds, existence of porosity is indicated. Calibration 


* Schlumberger Log Interpretation Charts: C2, Cs, Cs, Cio 
Halliburton Charts for Interpretation: 5, 62, 6», and 8 
PGAC Quantitative Log Analysis Handbook: 10 and 11 
Elgen Log Interpretation Manual: PL 1, 2 and 3 
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FIGURE 1—Chart for determination of Ri and d from a combination 
short normal (AM = 10”) and limestone curve (LS32”). 


curves for porosity determination are available and vary 
with hole size. In order to eliminate errors which result 
from hole enlargement or constriction, it is advisable to 
combine the limestone curve with a curve of similar 
radius of investigation but of different departure charac- 
teristics with respect to hole size. Such a curve is a short 
normal of 10-inch spacing (AM = 10 inches). This curve 
is always run in conjection with the limestone curve. By 
combining the departure curves of the logs, a set of 
curves results which permit to determine uniquely the 
values of R;/R, and of hole size (Figure 1). Once R, is 
known and by making judicious assumptions concerning 
the residual oil or gas saturation in the invaded zone and 
concerning the mixing of mud filtrate and formation 
water in the invaded zone, reasonable values for forma- 
tion factor and porosity are obtainable. 

(c) Next in order of accuracy for porosity determina- 
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FIGURE 2—Chart for the determination of formation factor and porosity 
from a short normal curve or from Ri/am. 
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tion is the short normal curve (AM = 16 inches or 2 7 
18 inches) and is to be used only when no microtool log 
or limestone curve is available. This is a last resort proce- 
dure. Before using the technique one must ascertain that 
there is sufficient depth of invasion by mud filtrate and 
that the short normal does not record nor is affected by 
R,. Then a value of R;/R, is obtained after correction 
of the short normal for bore hole effects, Porosity is 
readily computed from R,;. Figure 2 provides such a 
means for rapid evaluation of porosity. This graph is 
especially designed for limestone and highly consolidated 
reservoir rocks. A similar procedure is followed when 
applying PGAC Chart 14. 

(d) Of a different nature is the neutron curve which 
also provides a dependable means of porosity determina- 
tion provided the formations are not shaly. Means for 
taking into account the shalyness of the formation and 
for making the necessary reductions are, however, avail- 
able. In the main the neutron curve requires regional 
calibration for porosity determination in carbonate rocks. 
It is not as yet generally applicable to clastic sediments, 

Figure 3 permits the direct determination of porosity 
from the recorded neutron-gamma counts per second on 
a Schlumberger radioactivity log. Depending on whether 
the hole is empty (gas drilled), filled with fresh mud or 
with salt mud, the neutron response to porosity is differ- 
ent because of the absorption of neutrons by chlorine 
ions and by the hydrogen of the mud water. Neutron 
response is also affected by hole size. All these variations 
are provided for in the center scales of the chart. To 
obtain porosity from a Schlumberger neutron curve enter 
neutron reading on the left scale and join it to an appro- 
priate point on the center scale selected according to 
hole size and type of mud. Porosity is obtained directly 
by extending the straight line to the vertical scale on the 
right. For neutron-gamma curves of the type obtained 
by Well-Surveys licensees (Lane Wells, Western Com- 
pany, Welex Company) the “Preliminary Neutron Curve 
Conversion Charts” published by Lane Wells give a 
means of converting the neutron deflections to porosity. 

For neutron-neutron curves of the type obtained by 
PGAC, the latter company’s Chart 15 permits porosity 
determination. Halliburton recommends the Radiation- 
Guard Log combination particularly in limestone reser- 
voir rocks (Kansas and Permian Basin). 

(e) Acoustic Logging provides a new and independent 
means of porosity determination. The technique is not 
widely used presently as a porosity logging device. Its 
main use is as a continuous acoustic velocity device and 
the results are mainly used in seismic interpretations. 
Commercial logging companies are expected to place the 
instrument on the market in the near future strictly for 
porosity logging in conjunction with electrical and radio- 
activity logging. 

(f) Indirect Means of determining porosity exists in 
methods of log interpretation that first determine fluid 
saturation, then porosity. Such techniques are the Tixier 
(Rocky Mountain) method and the R; method. (Schlum- 
berger charts D, and D,, Elgen Chart Q;). 

It goes without saying that the porosity value involved 
in this discussion is the true value, i.e., that which exists 
in place under the prevailing reservoir conditions. 


3. Water Saturation. Formation water saturation may 
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be obtained from a variety of techniques in clean rocks: 
Archie, Tixier (RM), and R; methods. 

The oldest of the techniques is due to Archie.’ In its 
original form it makes use of the formula: 
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FIGURE 3—Schlumberger calibration of counts of neutron versus porosity. 
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FIGURE 4—Permeability—tortuosity correlation, 


where R, is read in a well defined salt water bearing 
horizon. 

R, is the true resistivity of the object formation. 

n is the saturation exponent, generally taken to be 2. 
In many instances R, may not be read from a log and it 
is necessary to compute it from: 

Ro = FRwe (2) 
where the formation factor, F, is obtained from porosity 
methods and Ry. is either known from formation water 
samples, or formation water maps, or it is calculated 
from the SP curve. All service logging companies hand- 
books have charts that permit rapid solutions of Equa- 
tion (1) in all its forms. 

The Tixier (Rocky Mountain) method was developed 
because of the difficulty of obtaining F especially when 
formation waters are relatively fresh as is the case in 
the area where this technique originated. This technique 
uses in combination three curves: SP, short normal and 
lateral. In effect, it is a comparing technique for the 
three curves, or it is tantamount to the simultaneous 
solution of three equations representing the three curves. 
(Schlumberger Chart Ds; Elgen Chart Q;). 

The R; method is a last resort technique used when 
the value for R; may not be read from any of the curves 
but when a sufficient depth of invasion is present. 
(Schlumberger Chart D,). 


4. Specific Permeability. Specific permeability or per- 


meability of a unit volume of reservoir rock may be 
ascertained from electric logs by petrophysical correla- 
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FIGURE 5—Petrophysical relation between permeability, porosity and 
irreducible wetting phase saturation in clean reservoir rocks of 
intergranular porosity. 
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FIGURE 6—Example 1—Electric log in clean, water-wet reservoir rock 
of intergranular porosity showing resistivity gradient in a water 
saturation transition zone. 


tions of various kinds or from logs exhibiting a well de- 
fined resistivity gradient not lithological in character. 
Permeability correlations with other petrophysical 
characteristics are of various kinds, A correlation with 
formation factor (F) and porosity () is shown in Figure 
4. F may be known from core samples, from porosity 
measurements and lithological descriptions or from direct 
evaluation on the log from a zone of 100 percent brine 
saturation and provided the brine salinity is known. 
Porosity may be known from drill cuttings, cores or from 
various log methods of determination. Another petrophy- 
sical correlation is used by Schlumberger (Chart E,) 
which relates water saturation, porosity and permeability 
by the empirical formula: 
4 
K"=250 <— (3) 
Still another correlation based on Kozeny’s equation 
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and following the establishment of a correlation coeff- 
cient for some well known water-wet sands is 


; 46 ¢ )’ be 
ome Sei? (4) 


This latter correlation is plotted in Figure 5, making 
use of the Humble relation F = 0.62 $-°-°; it is in many 
respects, similar to the Schlumberger correlation. Know- 
ing @ and Syi, K may be obtained or conversely when 
@ and K are known the irreducible water saturation 
Swi) for a clean rock, is ascertained. This saturation js 
at times called the “critical water saturation” for any 
higher water saturation will be partially movable and 
under production test, a water-cut will be obtained with 
the oil. The mobile water saturation is 
Sem = Ts. 5) 

Order of magnitude of the specific permeability may 
also be approximated when the deep penetration (lateral) 
resistivity curve exhibits a resistivity gradient with depth. 
This method due to Tixier is based on a correlation of 
permeability, capillary pressure and differential density 
between water and hydrocarbons. An example of such 
log is given in Figure 6. Schlumberger Chart E, provides 
a solution for the problem. 

Another approach to the determination of specific per- 
meability from electric logs and from their relation to 
capillary pressure is through the formula P. (2/r) Y 
cos 9, r being the mean capillary radius in which a 
capillary suction P. (dynes*cm’) is exerted by a wetting 
fluid, the wettability of which is expressed by y cos 0 in 
(dyne*cm™). If the resistivity R, in a water saturated 
section and if R,; at the irreducible water saturation level 
and known, the mean capillary radius ( r ) of the capilla- 
| a, sai 
RRa’ Since 
petrochemical relations indicate that specific permea- 
bility is proportional to r*/F, it is concluded that per- 
R’we 
F Ro Res 
the coefficient of proportionality involved is a function 
of relative wettability of oil and water for the reservoir 
rock. The latter changes with the API gravity of the oil, 
the formation temperature and the gas in solution in the 
oil. The latter is mostly a function of pressure, therefore, 
of depth. An empirical relationship for this variation was 
determined from relatively few data; therefore, the fol- 
lowing proposed relationship is tentative only and re- 
quires further confirmation. The tentative specific per- 
meability formula is as follows: 


; 850,000 R’v 

K= (apices —3.5 Depth in ft. re Ru (6) 

The permeability is obtained directly in darcy. The 
formula was obtained by multiple correlation studies of a 
few wells and, therefore, it is limited in its scope. It 
should not be used for high gravity crudes (API > 40°) 
and for depths greater than.6500 feet. When more 1s 
known about the variation of interfacial tension with 
depth and with types of crudes, an improved formula 
may be derived. 


ries can be shown to be proportional to 


meability should be proportional to . However, 


5. Relative Permeability and Well Productivity. 
From petrophysical considerations and from reasonable 
concepts relative to the distribution of the wetting and 
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FIGURE 7—Nomograph for calculating relative permeabilities from electric logs, This nomograph permits a rapid solution of the wetting phase 
relative permeability and the non-wetting phase relative permeability for intergranular porosity only. 
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FIGURE 8—Change of viscosity of average crude oils with temperature 


(approximate). 
After W. L. Nelson 


the non-wetting fluid phases within the reservoir rock 
pore space, it is possible to derive relations concerning 
the relative ability of two fluid phases to flow simultane- 
ously through the reservoir rock. It is recognized that the 
fluid distribution in the pore space is a function of the 
direction of saturation change, i.e., whether by imbibition 
or by drainage. 

Imbibition flow is obtained when the wetting phase 
increases in saturation such as is the case for a water- 
drive. In this case, back of the water-flood front, residual 
oil or gas is left in the form of a trapped phase. The 
fluid phase distribution is essentially coaxial in the 
capillaries. 

Drainage flow is obtained when the non-wetting phase 
increases in saturation such as is the case for gas drive 
by either dispersed gas as a result of release of gas from 
solution (depletion drive) or as a result of frontal gas 
drive (gas-cap expansion). The fluid phase distribution 
is essentially in the form of channel flow or in the form 
of independent filament flow in individual channels for 
each phase. The results of the theoretical computations 
of relative permeabilities are as follows: 

For the wetting phase, experience has shown that there 
is little difference in its flow ability whether it is by 
imbibition or by drainage. It is given by: 


ke =S 4 (R/R:)"@=S% So. (7) 


For the non-wetting phase in the drainage direction, its 
ability to flow is 


Z , y 2 
kaw = (1 — Swm) [1- sM( RR. ) = (1 — Swm) 
¥, a1" 
[ 1 — Swim S we 


This is the formula used for gas relative permeability 
when water is expected to be produced with gas. 
For the non-wetting phase in the imbibition direction, 


(8) 


its ability to flow is 
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FIGURE 9—Average gravity—temperature relationships for crude oils, 


key = (1 — Sem — Sawr)? (9) 
where Snzw: is the trapped non-wetting phase saturation 
which may be estimated from microtool resistivity by 


1 
Saw — 1 _— 1/2 
t r) (1 — Swi) (Rmt/Rxo) (10) 


Formulae (9) and (10) are to be used for oil perme- 
ability when water is expected to be produced with oil 
under the action of a water-drive. The nomogram of 
Figure 7 permits a rapid solution.of equations (7) and (8). 


6. Expected Fluid Properties. Naturally, fluid proper- 
ties required in flow studies in porous media are not 
obtainable from well logs and it is necessary to have 
available such information from other sources. However, 
fluid sampling devices are presently being used by well 
logging service companies. 

Oil reservoir volume factor: (8): This property is the 
volumetric expansion of a unit of stock tank oil as a re- 
sult of gas in solution. Several correlations have appeared 
in the literature but to the log interpreter the following 
general rule believed to be due to J. Arps may prove 
sufficiently accurate in view of the other numerous 
sources of errors that enter the calculations: 

8 =1.05+ 5 X (Depth inft.) 10° (11) 

Oil viscosity at reservoir temperature: (po): Again, 
the following approximate evaluation will prove suffi- 
ciently accurate in many respects. First of all, it is neces- 
sary to know the expected API gravity of the oil to be 
produced. This is generally available from neighboring 
production. The charts of Figure 8 and Figure 9 permit 
a rapid estimation of oil viscosity in centistokes and of 
the specific gravity of the oil 5, at a particular reservoir 
temperature. The viscosity in centipoise (4) of the stock 
tank oil devoid of solution gas and at reservoir tempera- 
ture is given by: 


ee ¥ centistokes (12) 
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However, at depth gas is in solution in the oil and its 

viscosity is considerably reduced; an empirical correla- 
tion permits to calculate 4. at reservoir conditions: 

a 

m= T44(B—1) ae ts 

Water viscosity at reservoir temperature: (yw): The 

viscosity of connate water does not appear to be affected 

materially by salinity variations and it depends mostly 

on formation temperature. Figure 10 gives this relation. 


7. Well Productivity. The fluid flow ratios are to a 
large extent the controlling factor of the economics of a 
well’s future. The water-oil ratio and water-gas ratio 
are calculated as follows: 








Ke 
WOR=8 j—Gmpy * = (14) 
a fe. (15) 


WGR =a kaw (drain) , a 

Another element of well productivity is the expected 

open hole completion flow potential under stated draw- 
down conditions: 





K.h AP 
o =$67 a +t 
no Buo log re/t. (16) 
= K,he AP 
Qo, r.a- 17.19 =< an. are (17) 


Ops * Tog re/tw 


8. Recoverable Oil and/or Gas. Figure 11 is based 
on a paper by Doll® but the theory has been extended 
to shaly sands whereas the original paper of Doll applied 
only to clean sands. In addition, Doll’s theory applied 
only to oil recoverable by water-drive; the recoverable 
oil (measured at reservoir conditions) being obtained as 
the difference in oil saturation in the non-invaded and 
the invaded porous sections. Figure 11 includes the cal- 
culations of Doll for recoverable oil by water-drive and 
also oil recoverable by internal gas drive or by depletion. 
The recovery figures in the box at the upper right of the 
chart are on an acre-foot basis. They are a function of 
the stock-tank oil gravity which is given in API degrees 
since oil viscosity is related to it. Solution gas, shrinkage, 
and field pressure should also be factors entering the 
recovery especially by depletion. However, these factors 
are not included and the recovery figures should only 
be used as approximate guides. A remarkable feature of 
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FIGURE 11—Determination of maximum producible oil index in clean 
or shaly formations. 
Courtesy Schlumberger Well Surveying Corporation 
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FIGURE 10—Water viscosity as a function of reservoir temperature. 


the chart is the absence of porosity as such because it is 
implicitly included in Ryo/Rmt. 

The quantities needed for computing producible oil 
per acre x foot and which are all obtainable from the 
electric log are: 


PSP: pseudo-static or actual SP corrected for bed thick- 
ness and resistivity. 

SSP: static SP obtainable from a clean water sand or by 
computation, knowing formation water resistivity. 


Tf 
K*= 538 X 70.7 where Tz is absolute formation tempera- 


ture in °R. 
A: need not be read, the intersection on the A scale only 
is needed. 
Ryo: is obtainable from micro resistivity tools. 
Rms: is obtainable from the mud resistivity or from direct 
measurements on mud filtrate. 
R:: is obtainable from resistivity curves after appropriate 
corrections. 
Rw: is obtainable from samples of water or from the SSP. 


Examples of Log Interpretation in Clean Water-Wet Rocks of 
Intergranular Porosity 


EXAMPLE I 

A summary of the interpretation of log of Figure 6 will be 
given. The formation of interest that extends from 3040 to 3085 
feet is the Red Fork sand of N. E. Oklahoma (Pawnee County). 
Normally, the Red Fork is considered as a shaly sand; however, 
in this case it behaves as a clean rock because the SP deflection 
is according to the theory of the electrochemical potential. For- 
mation water is known to have a resistivity of 0.057 ohm-meter 
at 78° F. or 0.04 ohm-meter at 108° (BHT). Using a K value 


568 
of 70.7 X 538 and a mud filtrate resistivity of 1.10 ohm-meter, 


one finds Rwe = 0.038 at 108° F. which is a very good check 
indeed with the known resistivity of the formation water. In 
addition, the sand may be considered as water-wet in view of 
the resistivity gradient exhibited on all three curves. The fact 
that the gradient is observable on all these curves indicates that 
the invasion is rather shallow. It is normal that it should be so 
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FIGURE 12—Example Log 2—Denver-Julesburg Basin. 


because logging operations took place shortly after the sand was 
drilled through. The plateau shown on the lateral curve from 
3040 to 3054 feet does not indicate that irreducible water satur- 
ation has been reached but rather that the resistivity gradient 
should continue upward if it were not for the decay zone char- 
acteristic of the lateral curve at the top of a resistive bed in 
contact with a bed of lesser resistivity. 

A definite water-oil contact or zone of 100 percent water sat- 
uration is indicated at 3063 feet and Ro, the resistivity at 100 
percent water saturation, is read to be 2.0 ohm-meters. 


Effective pay, however, does not extend to 3063 feet but 
rather to the level at which no water should be produced if the 
well were to be selectively completed to that level. This level will 
be established by relative permeability considerations. No micro- 
log was run in this well, therefore, effective pay must be evalu- 
ated from the SP curve and the short normal, and from consid- 
erations of potential water production as made above. Judging 
from the SP and short normal curves, there are no major shale 
breaks in the sand and it may be considered as homogeneous. 


Porosity may be ascertained in two ways: (a) from the Ro 
value when the latter is corrected for bore hole effects: R. 
1.5 ohm-meters. Hence the formation factor is F = 1.5/0.038 - 
39.5. Using Humble’s formula for the relation between forma- 
tion factor and porosity, we find ¢ = 14.5 percent. (b) from 
the short normal curve that reads 11 ohm-meters in the water 


zone, and using Figure 2, we have Ro 


= 11/1.4 = 7.9. Using 


SP = —108 mV, d/AM = 2 and a residual oil saturation of 
15 percent, we find 14 percent porosity. This checks satisfac- 
torily with the previous determination. Final values are: ¢ = 
14.5 percent; F = 39.5. 


Saturation in formation water is obviously not a constant but 
it decreases upward from 100 percent at 3063 feet. The sim- 
plest way to obtain saturation in this log is by Archie’s law, 
Equation (1). Applying it at various levels and after correction 
of the lateral curve readings for bore hole effects, the following 
values are obtained: 





TABLE 1 
| 
DEPTH | Rt Corrected Swe 
3046 ‘ | 18 29% 
3050... 16 | 31.5 
3055. 13 34.0 
3060. 10 | 39.0 
3065. 6.5 48.0 
3070. . 3.0 71.0 
3074 ‘ , , 1.5 100.0 


Specific permeability may be determined in various manners: 

(a) from the tortuosity correlation, Figure 4, t? = F KX ¢= 
39.5 & 0.145 — 5.7 and using the average correlation curve, 
K = 7 md. 

(b) from the chart of Figure 5 and if it is assumed that the 
irreducible water saturation is 29 percent (that observed at the 
top of the sand) one obtains K = 8 md. 
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(c) from the Schlumberger Chart E 4 using similar figures, 
one obtains K = 8 md. 

(d) from the Schlumberger Chart E 2 which makes use of 
the resistivity gradient, we have: basic resistivity gradient = 

1 18 — 6.5 ; at 
.\ Vie ceili 0.4. API gravity of stock tank oil is 36° 
and water salinity is about 150,000 ppm. K = 250 md. This 
result is at considerable variance with the previous three and 
will be discarded. Calculations by Formula (6) give K = 14 md. 
Formation permeability will be taken as 8 md in future calcu- 
lations. 

Relative permeabilities are determined by equations (7), (9) 
and (10) since this sand will produce a water-cut by imbibition 
of water into the oil sand. Equation (10) may not be used to cal- 
culate the residual oil saturation since there is no microlog avail- 
able. Sawt is assumed 15 percent. Based on the previously 
established water saturation, the following values are obtained 
for the relative permeabilities: 





TABLE 2 

DEPTH | k Water | k Oil | WOR 
3046 0 .72 0 
3050 : | 0 .66 | 0 
3055 01 61 07 
3060 .02 50 18 
3065 065 | 37 } 20 
3070 .20 | .07 | 13.0 
3074... - 1.00 0.00 infinite 


Fluid properties: For a depth of 3050 feet, a reasonable value 
for the oil reservoir volume factor is obtained from equation 11 
which gives 8 = 1.20. 

From Figure 8, kinematic viscosity of 36 API crude at 108° F. 
is 4 centistokes, From Figure 9, specific gravity at 60° F. is 
0.85 and 0.83 at 108° F. Hence, oil viscosity at 108° is 3.35 
cps. From Figure 10, water viscosity is 0.62 cps at 108° F. 

Water oil ratio and well productivity have been calculated 
from equation 14 and are recorded in Table 2. The estimated 
reservoir pressure is 3050 0.434 X 1.10 = 1450 psi. 

Assuming a drawdown of 500 psi and an effective pay of 
2 feet, the expected open hole completion oil production rate is 
obtained from Equation (16) and it predicts 0.63 bpd. In fact, 
the well would not have made a commercial producer had it 
not been for fracture treatment in the interval 3041 — 50 feet 
through 18 perforations after which the well made 35 bpd natu- 
ral. Recovery per acre foot of pay may not be calculated be- 
cause a micro-tool log is not available. 


EXAMPLE II 


The log in Figure 12 is from the Dakota section in the 
Denver-Julesburg basin. The D sand is at 4586 feet-4606 feet 
and the J sand at 4686 feet-4706 feet. The J sand is the section 
of interest. While the Dakota sands generally behave as shaly, 
in this particular log it is believed that clays have been removed 
during the process of deposition. This is confirmed by calcula- 
tions of the static SP deflection from known water salinity and 
mud filtrate resistivity, the result being —48mV, whereas, the 
actual SP is —45mV. Formation water resistivity in place is 
0.25 ohm-meter. The summary of the J sand interpretation 
according to the preceding outline of a comprehensive inter- 
pretation procedure, is as follows: 

Effective pay thickness: 20 ft. 

Porosity: by microlog: empirical, Chart C:: 25% 

by Chart Cre 4 26% = 11. 
by short normal: 23% 


Water saturation: by Archie’s formula: 45% 


Permeability: by tortuosity correlation: 500 md 
Formula 6 may not be used because Re; is un- 
known. Probable K = 100 md 


Relative Permeability: Sw: =7% Swm= 41% Sor = 20% 


kw = 0.065 
. ke =0.140 
Fluid properties: 8 = 1.285 API = 38° 
fo = .675 : 
tw 42 
Well Productivity: WOR = 0.58 Actual WOR = 1.5 
Q.=415B/D Actual Q, = 100 B/D 


(on K = 100 md) 4P = 500 psi 

Recovery Barrels per Acre Foot: by water drive: 900 bbls 
by depletion: ? 

EDITOR’S NOTE: Parts II and III will appear in coming issues of 


Worto On. A ie Nomenclature listing and all references cited will 
appear with the third part of this series. 
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FIGURE 1—The liner 
plug is in place and 
the drill pipe ready 
to pull. Heavier mud 
in drill pipe will dis- 
place excess cement 








upward, leaving the 





PLUG IN PLACE 








liner top clean. 











Mud Slug Cuts Liner Cost 


Heavy 17.5 pound per gallon mud displaces 
cement above the top of liner without effecting the splice 
and can be drilled without damaging top of liner. 


By J. J. FOWLER 
Independent Oil Producers 
McAllen, Texas 


THE USE OF A SLUG of heavy drill- 
ing mud in the drill pipe before the 
plug bumps can save an operator 
$6000 per well when setting a liner. 
The following method has been used 
very satisfactorily in the Tabasco Field 
of Hidalgo County, Texas. 

When field wells are drilled, a 1034- 
inch surface pipe is set at 1100 feet 
in a 15-inch hole, and 754-inch pipe 
is landed at 7300 feet in a 97-inch 
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hole. The 65-inch hole is drilled to 
8700 feet using mud weighing 16 
pounds per gallon and a 5-inch flush 
joint liner is set. 

A packer is not used to seal the two 
strings. This eliminates perforating to 
test the liner splice. Dual completions, 
producing from formations behind 
both the 754-inch casing and the 
5-inch liner, require a secure splice. 

Ordinarily excess cement above the 


splice was reversed out. Although 
good circulation was indicated on the 
surface, apparently enough cement 
was forced back into the formations 
to void the splicing area of cement. 
Some 614 barrels were needed on a 
300 foot overlap of the 5-inch and 
75g-inch casings. 

Pressure tests of the splice with a 
squeeze tool set above the liner 
showed leakage and numerous 
squeezes were necessary to effect a 
seal. Fortunately, no trouble was en- 
countered in obtaining a good cement 
job on the liner itself. 

Here is how a good splice can be 
had economically. The liner is run 
to bottom, spaced out and then hung. 
The set tool is left engaged while cir- 
culating to condition the mud and 
the hole. When ready to cement, the 
swab-cup assembly is freed from the 
liner hanger but is left engaged to 
the liner. After the cement is mixed 
and pumped and the drill pipe wiper 
plug is released, the drilling mud is 
measured as it is pumped down the 
drill pipe. 

As the wiper plug nears the swab, 
the pumps are slowed to below 500 
psi. An increase to some 1100 psi sig- 
nifies that the shear pin in the liner 
setting tool has been ruptured and 
the liner wiper plug has released. A 
prepared system of slug mud weigh- 
ing 17.5 ppg is then measured into 
the drill pipe. 

When the liner wiping plug reaches 
bottom, the drill pipe should contain 
enough of the heavier mud to pull 
dry, as shown in Figure 1. Surface 
cementing equipment is disengaged 
and drill pipe pulled from the hole. 

Excess cement has been displaced 
150 feet above the liner top. After 
drilling out the cement the splice is 
tested to 5000 psi for 30 minutes. 
Parallel tubing strings are used to 
dually complete and upper perfora- 
tions have been treated with pressures 
to 6300 psi. 

An extra cementing truck was used 
to mix and pump the slug mud. A 
calibrated tank could easily replace 
the extra truck. The liner volume of 
30 barrels proves an excellent slug for 
the drill pipe volume of 50 barrels. 

Of six wells drilled in the Tabasco 
Field, the first four involved an 
additional three days time over the 
last two to obtain a splice. The so- 
called slug method used on the last 
two completions saved $6000 per 
—The End 


well. 
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Drainhole Drilling Increases Oil Recovery 


This method seems ideally suited to wells with 
® Low Porosity 
® Low Permeability 
® Low Gravity Oil 


By MYRON BUTTRAM, 
Hi-Angle Drilling Company 
Oklahoma City 


THE INTRODUCTION of drainhole 
drilling into Oklahoma is compara- 
tively recent. Because of the charac- 
teristics of the multiple pays found in 
many oil fields throughout the state, 
the application of drainhole drilling is 
helping to solve many drilling prob- 
lems and is increasing production 
especially from marginal wells. 

Drainhole drilling is a method of 
actually penetrating the formation 
away from the well bore and is closely 
controlled as to direction from the 
well bore and the angle of deflection. 
This method is used to open up low 
permeability formations with a bore 


hole and thus increase the effective 
drainage area. Drainholes of over 150 
feet in length have been drilled and 
results in most cases, have shown a 
definite sustained production increase. 


Drainhole drilling is not new to the 
industry. Tools now being used in 
Oklahoma were developed in Califor- 
nia. Two sizes of drill collars are 
presently employed. The smaller size, 
336 inches in diameter, can be used 
to drill up to three drainholes from 
one level when working inside a 5- 
inch casing or well bore. With the 
larger, 434-inch diameter, drill collars 
it is possible to drill inside 654-inch or 
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FIGURE 1—A plot of the drainhole inclination, This drawing gives a picture of the actual 


distance the drainhole is from the original well bore. It also plots the actual vertical depth of 


the drainhole. 
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larger cased or uncased hole. Usually 
a 334-inch bit is used with the smaller 
collars, while the larger collars take 
a 434-inch mill or bit. Up to 634-inch 
drainholes may be drilled in larger 
holes. These are the largest drainholes 
now being drilled. 


Provided there is oil in place, drain- 
hole drilling should definitely in- 
crease the rate of production. Lifting 
costs should be decreased because of 
the higher production. Because this 
type of completion increases the ra- 
dius of drainage it will result in an 
increase in per acre recovery as com- 
pared to other methods that do not 
penetrate very far beyond the well 
bore. , 


It is preferable to circulate oil while 
drilling to keep formation contamina- 
tion to a minimum. In many cases it 
is possible to use lease oil for drilling. 
In other cases, where it is difficult to 
break circulation, where the forma- 
tion will break down under the hydro- 
static head of the circulating fluid, or 
where a formation is on a vacuum, air 
has been used successfully. 

Where the well to be completed 
with drainholes has casing set, forma- 
tion waters present no problems. Cir- 
culating fluids and methods would 
depend on whether or not the forma- 
tion is cased and on the particular 
wells characteristics. 

Drainhole drilling has been used 
with some degree of success in the 
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FIGURE 2—A drawing and plot of the actual mechanics of drilling a drainhole. 


following types of operations: 

© New wells 

® Remedial wells 

© Recompletions 

® Bypass plugged or caked forma- 
tion face 

® Water input and salt water dis- 
posal wells 


The ideal 
effective use of 
may be cited as: 


reservoir conditions for 


drainhole drilling 


® Low permeability 

© Low reservoir pressure 

© Low gravity oil 

This method is also adaptable to 
exposing more formation prior to 
lracturing operations. 


Limitations of Use. Drainhole drill- 
ing is not a cure-all, nor is it appli- 
cable in every situation. Where a well 
is making a substantial amount of 
formation water, increasing the per- 
meability could increase the water 
production to a point where further 
operations would not be economical. 
Wells with thin pay sections offer 
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poor prospects for successful drain- 
hole drilling. 

However, a recent well, drilled to 
967 feet with cable tools with 5¥%- 
inch casing set on top of the pay zone, 
drilled into a 7-foot pay interval with 
six drainholes. Three drainholes, 8 
feet in length, were drilled just under 
the pipe. Three more holes were 
drilled 18 inches lower, Oil was used 
to circulate cuttings. It took 3100 
pounds per square inch pressure to 
break down the formation before frac- 
turing, then the well was fractured at 
approximately 1700 psi. The first six 
days the well produced 70 barrels of 
oil per day. Production was then re- 
duced to prevent pulling the well too 
hard. The six drainholes were 334 
inches in diameter and totaled 39 feet 
in length. Thus, the drainholes in- 
creased the bore area by four times 
the amount of the normal vertical 
well bore. 

Some 35 wells had previously been 
drilled in this field and completed by 
sand fracturing. In these wells the 
formation usually broke down at from 
5500 to 5800 psi and then fraced at 
approximately 3000 psi. Initial pro- 
duction for these wells averaged 15 


to 20 barrels of oil per day. 


Economics of Drainhole Drilling. 
Production Problems: From the com- 
pletion of the first oil well, one of the 
basic concerns of the oil industry has 
been the determination of the amount 
of recoverable hydrocarbons from the 
known reserves. The all-important de- 
pletion curve is directly affected by 
such factors as poor completion prac- 
tices, formation blocks, water en- 
croachment, etc. Low formation pres- 
sures and low permeabilities are for- 
mation characteristics that also lower 
the percent recovery. 


Corrective Measures: Corrective 
measures have been established to 
counteract these problems to some ex- 
tent, and have contributed greatly to- 
ward the solution of the problem. 
Such measures include the use of oil 
base or oil emulsion mud, lease oil, 
and gas or air as circulation fluid 
while drilling into or through possible 
pay formations. Good results have 
been obtained from corrective meas- 
ures such as acidizing, hydrofacing, 
sandfracing, etc. for increasing poros- 
ity and permeability and also for pen- 
etrating areas of filtration damage. 
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FIGURE 3—A plot of deviation surveys taken in drainhole wells. Note actual length of drainholes 
as compared to actual vertical depth and depth from main well bore. 


Practical Tools: In Oklahoma, a 
combination of tools are being used 
to adequately drill single or multiple 
drainhole from the vertical bore any- 
where from 6 degrees to 90 degrees 
from the vertical. This drilling is 
being done in open, lined, or cased 
holes. The holes start at the top of the 
production zone, are oriented as to 
their required direction and drilled 
with reasonable control to ordinarily 
sufficient lengths. ‘These new produc- 
tion holes may be surveyed, logged, 
and cased if necessary. 

As stated before, results from drain- 
hole drilling have shown, in most 
cases, a definite increase in produc- 
tion. However, sometimes where the 
drainhole drilling operations are suc- 
cessful, mechanically, the net results 
may not be economically successful. 
A well recently drainholed in Okla- 
homa in a formation with thin sand 
laminations, estimated at 24 shale and 
1% sand, had three 50-foot and one 
42-foot drainholes drilled. Drainhol- 
ing this well resulted in a settled pro- 
duction increase from its original 1 
barrel of oil per day to 4 barrels of 
oil per day, an increase of 300 per- 
cent. 

This is not commercial production 
although if the well holds up it should 
pay the cost of rework. If the well 
had been a 3- or 4-barrel well and 
the same percent increase had been 
obtained in redrilling with drainholes, 
the operation would certainly have 
been commercial. These results might 
be attributed to the formation char- 
acteristics and hydrocarbon content 
and do not reflect unfavorably on the 
drainhole process. 
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In the majority of wells, producing 
from tight, hard formations, the pro- 
duction decreases rather rapidly after 
initial production. While the prora- 
tion of well allowables are a source 
of contention in the industry, of the 
65,000 wells in Oklahoma, over 85 
percent are not curtailed in their pro- 
duction. Recent reduction in the al- 
lowable of 20 percent on a per well 
basis should have lowered the allow- 
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able for the state by 112,600 barrels, 
The actual reduction was less than 
20,000 barrels which bears out the 
statement that the greater percent of 
the wells in the state will not produce 
the maximum allowable granted, 
Under these conditions the applica- 
tion of drainhole drilling will greatly 
assist producers in Oklahoma. 


In wells already drilled the initial 
investment has already taken place, 
In the majority of cases, it is possible 
to evaluate formation conditions and 
determine whether there is a suffi- 
cient amount of oil in place, to make 
reworking operations with drainholes 
economic. For a small percentage of 
the original investment the chance of 
increasing production and obtaining 
a higher percentage of the reserves is 
worthwhile. 

There are many leases that are near 
the economic limit of operations. It 
should be profitable to evaluate the 
lease in light of recent developments 
and determine whether the lease 
should be operated or abandoned. In 
many cases one or more wells are 
being produced uneconomically in 
order to hold a lease for possible sec- 
ondary recovery operations or for 
deeper possibilities which may exist. 


In many shallow areas in Okla- 


homa there.are wells which come in 
with an initial production of from 
one-half to one barrel per day and are 
therefore considered non-commercial. 
In some instances where drainhole 
drilling has been applied these wells 
have increased to approximately seven 
barrels per day by the drilling of six 
50-foot drainholes. Then after fracing 
the drainholed well, the production 
has increased to as high as 100 bar- 
rels per day, settling down to approx- 
imately 50 barrels per day within 30 
days. During the next 60 to 90 days 
the wells declined to approximately 
30 barrels per day and have shown 
little decline to date. This is in com- 
parison to wells which have been 
fraced, only, and made 40 to 60 bar- 
rels initially and then after 30 days 
are down to one to 12 barrels per day. 
While neither the drainholing tech- 
nique nor any of the other well stim- 
ulating methods known today are the 
answer to high percentage recovery. 
where properly applied, under favor- 
able circumstances, they are enabling 
operators to recover ever increasing 
percentages of the known reserves. 


—The End 
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One is ever amazed at the great 
variety of products in which 
petroleum or petroleum by-products 


HELPING TO SATISFY THE 
WORLD’S INCREASED 
THIRST FOR PETROLEUM 


are used. From cosmetics to high 
octane gasoline, the increasing 
demand from all four corners of the 
earth keeps building up to the 
point where you wonder how long 
the supply will last. 

To help satisfy this tremendous thirst 
for petroleum, Globe Oil Tools 
Company performs an important role 


in making available to the industry 









one of the finest lines of rock bits 
on the market. 


MORE THAN 25 YEARS SERVICE TO THE OIL INDUSTRY 









GLOBE OIL TOOLS CO. 


Main Office and Plant: LOS NIETOS, CALIFORNIA 











Branches In All Principal Drilling Areas Offer 
Prompt Service To Meet Your Drilling Needs 
GLOBE ‘‘SS2C’’ ROCK BIT 
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Today, more and more drilling rigs 


are working at depths in excess 


of 15,000 feet. And, looking at the course the 
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To the tool pusher, however, in charting 


the drilling operation, all it takes is the “know 
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how” and the right equipment. Rock Bits, 


for instance, built of tough, high strength 


.. rock bits like the GLOBE! 


material that will endure the torque and 
weight of today’s deeper oil well drilling 








mh pS 


INDUSTRY 


THE OJL 


TO 


SERVICE 


YEARS 


25 


THAN 


MORE 





om 
te 
a 
wr 
onl 
$ 
te 
- 
wall 
aS 
© 
PT) 
=) 
° 
wal 
oO 


CALIFORNIA 


Main Office and Plant: LOS NIETOS 


6 


Branches In All Principal Drilling Areas Offer 


OltroolS 


Prompt Service To Meet Your Drilling Needs 











175 


For more data on advertised products, use Readers’ Service Cards, last page. 








‘=| 
— 
= O 
x 9 
4 oc 
= O 
= S 
u 
o a 
” 
a“ & 
a oO 
oO _ 
— - 
° rs 
OQ, 
qQ 
™ 
wT 





Fishing Tools and Techniques 
Part 3-Washover Operations 
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FIGURE 23—Combination free-point 

indicator and string shot, By combin- 

ing these two services into one tool, a 
trip can be saved. 
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An old standby method of ‘fish’ 
recovery is still used, but with new tools 
added. 


By WELDON L. MEDDERS 
Chief Engineer 
HOMCO 


Houston 


ONE OF. MANY new tools and methods which have been 
developed to facilitate the extraction of stuck pipe from 
bore holes is string shooting. Basically, this is the first 
successful attempt at wireline fishing for stuck drill pipe. 

An electronic indicator is first run in the hole. This 
instrument records on a graph any changes in molecular 
structure of the drill pipe, drill collars, tubing or casing. 
As it moves downhole it records all joints in the pipe as 
well as gas lift valves and ruptures or splits in the pipe. 
It also records the changes in molecular structure of the 
pipe due to the application of torque, tension, or com- 
pression. It records stretch in the pipe when tension is 
taken at the surface, and by. repeatedly checking this 
stretch as the instrument moves downhole the free point 
of the pipe is determined; since, at or below this point 
there will be no stretch in the pipe. 

The electronic indicator is then brought out of the 
hole and a string shot consisting of a 15-foot long charge 
of primacord is run in the hole. Left hand torque is 
applied to the pipe and the charge is fired at the stuck 
point. The percussion of the shot is sufficient to loosen 
the threaded connection and the upper “free portion” 
of the pipe spins off and is brought out of the hole. No 
damage results to the pipe or joint where the shot was 
fired. 

With this more or less conventional procedure, it 1s 
necessary to make two trips with the wireline to effect 
recovery. These two services are now combined into one 
package. One wireline trip makes a combination free- 
point indicator and backoff run. Figure 23. This effects 
a savings of from one to two hours in time, depending 
on the depth of the run. 

After bringing the upper free portion of the pipe out 
of the hole it is then necessary to remove the stuck por- 
tion which remains. This is known as an “outside” job 
and by comparison, the removal of the upper free portion 
was simple. Here it is sometimes necessary to combine 
science with intuition and plain fisherman’s luck. 

Generally, the conventional approach is to make up 4 
string of washpipe on the end of which is placed a rotary 
shoe or milling head. This washpipe, of sufficient diame- 
ter to go over the stuck fish, is then lowered into the hole, 
pumps are turned up to capacity, and the washover opet- 
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ation is begun. The rotary shoe drills around the stuck 
pipe and the “fish” is swallowed up into the washpipe, 
freeing it from the formation. After freeing from 300 to 
600 feet, the washpipe is pulled and the drill pipe is run 
in and either screwed into the top of the fish or secured 
to the fish with an overshot. A string shot is then run in 
on a wireline and fired at the point where the rotary 
shoe has previously washed. If the portion of the fish 
previously freed by the washover operation has not re- 
stuck while all these subsequent operations were taking 
place the fish can be retrieved. If it has stuck again it 
will be necessary to repeat the washover operation. 

To eliminate the need of all these separate efforts, the 
washover operation and the subsequent drill pipe run to 
secure the fish have recently been combined into a single 
operation. A tool known as a washover-backoff connector, 
Figure 24 combines all the above operations into one. 
Thus, it eliminates the possibility of the fish re-sticking 
and also eliminates an extra trip. 

A typical operation for a washover-backoff tool illus- 
trated in Figure 25 is as follows: 

e The desired length of washpipe is made up with 
the washover shoe on the bottom. 

@ The lower part of the washover-backoff tool is 
screwed into the washpipe. 

e The drill pipe is made up into the top tool con- 
nection, and 

@ The tool is run-in. 

The washpipe first washes over and frees the fish. As 
the washpipe approaches its limit lengthwise, the inner 
stem of the tool with a threaded pin, presents itself to 
the threaded box of the fish looking up. When this pin 
and box meet, weight is applied and an over-riding clutch 
in the upper part of the tool, affixed to the drill pipe, 
engages with a mating clutch on the inner stem which is 
normally a free floating member in the tool. Right hand 
rotation is continued and the threaded end of the tool 
is made up lightly into the fish. The string is then picked 
up and the resulting tension causes two powerful and 
positive clutches to engage within the tool. Right hand 
torque of considerable proportion is then applied and the 
threaded portion of the tool is made up very tightly into 
the fish. The clutches are then disengaged by slacking off 
to a neutral point so that neither the positive nor the 
over-riding clutch are in proximity. The washpipe is then 
rotated freely and independently of the inner part of the 
tool while the string shot is being run down on a wireline. 
When the shot reaches the proper depth, tension is again 
applied, the two positive clutches engage, and left hand 
torque is applied to the string. The shot is fired and the 
fish spins loose. The string is then pulled only to the 
point where the upper end of the fish is at the rig floor. 
With the washpipe hanging in the slips the fish is then 
stripped out of the pipe. The tool is then screwed back 
on the washpipe and the operation is repeated. 

The origin of the washover-backoff connector is to be 
found in early backoff tools known as “expanding taps,” 
Figures 26A. B and C. which made their appearance 
back in the days of cast iron casing and manila cable. 

This tool was in common usage as early as 1915. A 
modern version, Figure 27, is still in use in today’s fish- 
ing strings. This expanding tap in its original form, con- 
sisted of a threaded expandable pin for engaging the fish, 
and a mandrel which was slidably mounted in the sleeve 
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or body of the tool. The lower face of the sleeve had a 
clutch which, when weight was applied, engaged a similar 
clutch on the mandrel for transmitting torque to the 
lower threaded connection. In the final analysis, about 
the only difference between these two tools lies in the 
fact that the expanding tap was not run in conjunction 
with washover pipe. When running an expanding tap, 
there was no sure way of knowing at what depth a back- 
off would be made, therefore, the correct length of wash- 
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FIGURE 25—This drawing illustrates a 
complete washover-backoff operation. The 
rotary shoe washes over the stuck drill 
pipe until an amount equal to the length 
of the washpipe has been freed. The pin of 
the connector tool engages the box of the 
fish. The free point indicator determines 
the lowest point where the fish is stuck 
and with left hand torque applied to the 
drill string, the string shot is set off op- 
posite a tool joint and that portion of the 
fish is recovered. 


FIGURE 24—A wash- 
over-backoff tool with a 
pin down for recovery 
of drill pipe with the 
box end up. This tool 
combines washover and 
recovery operations in a 
single run. 
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FIGURE 26a—A drawing of the Schildwachter 
extractor that was patented in 1915. 


pipe to run was difficult to determine. It was not until 
after the advent of string shooting, with its pinpoint ac- 
curacy, that the feasibility of combining a backoff tool 
with washover pipe arose. 

In the continuing fight against time this tool has proved 
a real time saver. Time and again its worth has been 
reflected in the cost per foot of recovered pipe. This is 
the criterion by which all tools and methods must be 
evaluated. 

In a well in the Houma, La., area drilling had pro- 
ceeded without eventuality to 9980 feet. Suddenly a lost 
circulation zone developed allowing sandy shale, lime 
and anhydrite to slough in around the 4%-inch X-hole 
drill pipe string, sticking it in open hole from just under 


FIGURE 26b—The Sorensen fishing tap of 
1922 had no means of release. 


FIGURE 26c—Backoff tool of 1929 by I. 
Thomas combines rugged construction with 
means of releasing tools. 


the surface pipe at 1852, all the way to the bottom. A 
freepoint indicator was run and the free pipe was backed 
off at 1811 feet; 41 feet up in the 1034-inch casing. A 
total of 17 backoffs was made in 207 actual running 
hours with a 7 washover-backoff connector, resulting in 
the recovery of 9188 feet of pipe at a cost of $1.68 per 
foot. 

A resume of this job is given in Table 5. The average 
running time of 10.9 hours to recover 541 feet of pipe 
could hardly be approximated by any other method. Part 
of this speed, of course, must be attributed to the use of 
an interspersed carbide rotary show. By using this type 
shoe from 3383 feet to the bottom of the hole (a total 
of 5805 feet) it was not necessary to pull the washpipe 


TABLE 5—Resume of Washover Backoff Job in Houma Area 





Total 
Circula- | Time to Time Running Length 
Time tion Run Shot! Coming | Time of Fish 
Going Washover Time, and Out of | Excluding Re- 
Backoff | Depth, | in Hole, Time, if Any (Indicator, Hole, Circulation, covered 
No. Feet Hours Hours Hours | Hours Hours Hours Feet REMARKS 
l 1811 3 1 l 2 1811 
2 1963 2 } 6 | 4 1% 11% 152 2 runs with indicator and shot necessary. 
1 {lg | 7 None Rotary shoe worn out after making 35 teet 
3 2113 lle 2 l l 5% 150 Running 6 joint wash string. 
1 2264 2 5% ] 1% 10 151 
5 2416 2 5 ‘ l 1% 9% 152 
) 6 ‘ | 4 15 ) Running 16 joint wash string. Washover Backoff tool 
6 2779 not run this trip. Conventional method used requiring 
2 3 l 2 5 363 two runs, one with wash pipe and one with drill pipe. 
7 3383 8 11% 1% 8 29 604 Running 20 joint wash string. Digging very hard. Wash 
pipe layed down to change shoes. 
8 3990 8 5 | 1% 2% 17 607 Wash string had to be made up, accounting for extra 
| time going in hole. 
+ ] 1565 2 4 | l 2 9 575 . 
10 5141 2 4 2 | l 2 4 576 Interspersed carbide shoe used from this point on. 
1] 5716 2 4 2% | ] 2% 9% 575 
12 6291 2 6 1% | ] 2 1! 575 
13 6866 , 6% 1 l 3% 13 575 
14 7442 2% 54 2 1 3 12 576 
15 8017 2 5 l 2 10% 575 
16 S586 2h } 2 l 3 10% 569 
17 9188 3 $ l l 3 1 602 Job completed. 
Total 52 86% 22% 21 1714 207 9188 
Average 9 5.1 1.2 2.5 10.9 540.5 
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to examine the show. On each run, the 
fishing string was brought out only 
to the point where the upper end of the 
washpipe cleared the rotary table. With 
the wash pipe hanging in the slips, the 
fish was stripped out and laid back. In 
backoffs 6 and 7, however, where it 
was necessary to pull the washpipe, the 
increased time spent in going in and 
coming out of the hole is appreciable. 

If this job were performed by the 
conventional method of washing over 
and cutting from the outside, many 
hours would be added to the total run- 
ning time. For each cut made, two runs 
of the washpipe would be required, and 
in both runs it would be necessary to 
pull the washpipe. In one run an outside 
cutter would be placed just above the 
rotary shoe; in the next run this tool 
would be omitted. This means that, in- 
stead of making 17 runs to effect 17 
recoveries, as was the case on this job, 
at least 34 trips would be required, and 
it would be necessary to pull the wash- 
pipe each trip. Allowing two hours for 
setting the washpipe back after each 
run, it is estimated that the 34 trips 
would require about 319 hours rig time. 
This would mean a total running time 
of 427 hours. Each cut would take only 
about 20 minutes, as compared to one 


hour to run a string shot. Therefore, 














about 15 hours should be deducted from 


FIGURE 27—A mod- 
ern expanding pin 


this total time, leaving a total of 412 
hours running time to recover 9188 feet 
of pipe. A conservative estirnate of the quite useful in a 


S — vie" tight hole where an 
cost would be about $1.18 per foot, Of overshot cannot be 


used. Expanding pin 


recovered pipe. 
tap makes a con- 


If the 205 hours rig time saved were 
$6150). then 
the washover-backoff method would be 
the most economical approach. In any consideration of 


valued at $30 per hour 
the fishing string. 


involving the selection of fishing methods, time would be 
important factor. Consequently, where drilling is deep, 
requiring costly rig equipment, the washover-backoff 
connector will produce the most tangible results. The 
higher the hourly rig cost the greater the dividends. Off- 
shore, where minutes are gilded, this tool perhaps realizes 
its maximum potential. As much as 50 percent can be 
cut from the time required to complete the job by wash- 
ing and cutting. This bonus may well amount to thou- 
sands of dollars. 

Other significant advantages accrue from the use of 
the washover-backoff method as compared to outside 
cutting. Each time a cut is made a joint of pipe is ruined. 
If 17 cuts were made on 4%-inch drill pipe, as in the 
above resume, then the loss would amount to approxi- 
mately $2550. In the backoff method there is no damage 
to the pipe whatever. 

When cutting from the outside, the length of fish re- 
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top. This tool is 


nection as strong as 
any other part of 


covered in any one trip will necessarily be limited to the 
length of pipe washed over. This means that the fish 
will not exceed 600 feet in length, since it is impractical 
to run more than about 20 joints of washpipe. 

On the other hand, when using the washover-backofft 
method, it is often possible to recover more pipe per trip 
than has actually been washed over. This is the case 
when the fish is not stuck solidly all the way to the bot- 
tom, but rather is bridged intermittently so that one por- 
tion will be stuck tightly while another portion will be 
free. Under such conditions it is often possible to wash 
over a few hundred feet and back off a thousand or 
more feet of pipe. The following tabulated data on a job 
using a washover-backoff connector in the Sherman area 
will confirm this fact: 








Length of Pipe Length of Fish 
Backoff No. Washed Over Recovered 
1 None 4980 ft. 
2 326 ft. 1346 ft. 
3 363 ft. 283 ft. 
4 363 ft. 440 ft. 
5 361 ft. 563 ft. 
6 362 ft. 2064 ft. 
7 88 ft. 508 ft. 
7 1899 ft 10,184 ft. 
Average of all runs 271 ft. 1455 ft. 
Average of runs 2 through’7 316 ft. 867 ft. 


In this recovery operation, for every 316 feet of pipe 
washed over, 867 feet were recovered for a ratio of 2.7 
to 1. If an outside cutter had been used, it would be 
safe to say that, after backing the free pipe off at 4980 
feet, a minimum of 10 cuts would have been necessary 
to complete this job. This would mean 20 round trips of 
the wash pipe as compared to the 6 trips required by 
the washover-backoff connector. Actual running time 
would have been trebled. 

Generally, the washover-backoff method will pay the 
greatest dividends, recovering more fish in less time than 
any other method. In expediting recovery procedures, 
certain additional costs have been incurred which are to 
be reflected in the final cost. Progress has never come 
cheaply; it varies with the refinement, complexity, and 
cost of the product. Usually, the greater the progress and 
refinement the greater the complexity and cost. A string- 
shooting truck, with its maze of wires and instrument 
panels would have looked like a contraption for inter- 
planetory communication to a driller of the 1890's. The 
cost of manufacturing this device at that time would 
have been prohibitive. The washover-backoff connector 
itself costs several times again as much to manufacture 
as the conventional outside cutter. 

If the method costs more, it also produces more. If 
pipe had to be recovered after the fashion of the early 
1900’s, the cost in rig-time alone would be staggering. 

Modern drillers and contractors are keenly aware of 
these facts. In the battle against time new methods and 
tools are constantly being sought. These tools and tech- 
niques are born of necessity and grow due to the keen 
competition in modern industry. 


EDITOR’S NOTE: The fourth in this series of six articles will appear in 
the May issue of WORLD OIL and will deal with hydraulic pulling tools. 
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NEW SERVICES...such as the “Mr. George”’ 
giant offshore delivery vessel now serving off- 
shore Louisiana Gulf Coast rigs. Carries up to 
1500 tons of mud materials per load. 


BAROID 








233 ey 


NEW PLANTS... such as the new Marine Termi- 
nal and mill at New Orleans. Baroid has increased 
its stockpiles of products at all important points. 







TO GIVE YOU BETTER SERVICE 


_.. Baroid has increased its number of 







service centers, field personnel and 






distribution facilities. Baroid products 






and services are now more readily 





NEW EQUIPMENT...such as the BAROID MUD 
CENTRIFUGE for discarding drilled solids and re- 
claiming mud weight materials. More than pays in the United States, Canada, Vene- 
for itself in mud savings and ease of mud control. 





available than ever before, everywhere 






zuela and offshore. There is no question 





of “can I get what I need” when you 
specify BAROID. 






continues to set the pace 


for mud 
service! 


This year, as your drilling 
activity speeds up, you will find 
Baroid already prepared to meet 
your increased mud needs. Baroid 
foresaw your requirements and 
now has in service new plants, 
new products, new equipment 
and new services. 





This is your proof that today’s 
leader will still be the leader in 
the future. Now as always you 
can rely on Baroid to meet your 
drilling mud needs. 


NEW PRODUCTS... nearly a dozen new, field- If your executives engineers and 
proved mud products for fast, economical drilling. . 
New lost circulation materials, surfactants, emul- field personnel are not now re- 
sifiers, thinners, anti-contaminants . .. each a _ . 
dungien to bs deus. ceiving full data on new Baroid 
developments, write today for 
this new information. Keep up 
with Baroid and you keep ahead 


in mud technique! 


WHEN YOU BUY BAROID 
— YOU BUY THE BEST! 


BAROID DIVISION @ NATIONAL LEAD CO. AAS 
Main Office: P. O. Box 1675, Houston 1, Texas 





FIGURE 1—Geologist using an ultra violet light examines cuttings from a well where non-fluorescing 
emulsion muds were used. 


What Non-Fluorescent 


Emulsion Muds Provide 


® Better interpretation of cuttings and cores 


® Increased penetration rates 


® Decreased drilling torque 


By G. G. BAKER 
Oil Base. Inc. 


Houston, Texas 


WITH 
ment of a non-fluorescent oil covered 


THE SUCCESSFUL develop- 
by a use patent, which can be added 
to drilling mud, an emulsion is now 
available that overcomes objection- 


able 


emulsions. Before this development it 


features of former oil-in-water 
was difficult to accurately determine 
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zones of true saturation as a result 


of interference with geological in- 
terpretations result‘ng from invasion 


of mud oil into cores and cuttings. 


Non-fluorescent oil used in drilling 
mud has resulted from certain refin- 


ing methods which remove all the 


unstable and reactive hydrocarbons, 
leaving only the stable paraffins and 
naphthenes, which are colorless and 
non-fluorescent. Synthesis of hydro. 
carbons which contain no aromatics 
or unsaturates provides oils which are 


non-fluorescent and remain so under? 


known well conditions. Since al] 
crude oils do not have the native 


characteristics necessary to yield the 


desired end product within reasonable} 


economic limits, careful selection of 
the base crude stock and close control 
of the refining processes are required. 


Areas of Use. ‘The first field applica- 
tions of the non-fluorescent oil were 
made in the Weeks Island area of 
South Louisiana and the Pico Canyon 
area of Southern California. Because 
of the scope of field experience with 
the oil since that time, no attempt will 


be made to describe localized opera-4 


tions. Instead, general information 
from all areas will be presented, along 
with specific data where available. 
Non-fiuorescent oil has found the 
usage in the Gulf Coast re- 
gion, where it has been subjected to 
at depths 
ranging up to 18,500 feet, over pe- 


createst 
temperatures up to 350° F., 
riods of 


eight weeks. Geographically, the jobs 
several lo- 


time varying from two to 


have been conducted in 
cales in practically every county and 


parish on the ‘Texas-Louisiana coast. 


Other areas of successful applica-9 
tion include south Texas, East Texas.@ 


Oklahoma, California, Venezuela, Co- 


lombia, Peru, Trinidad and 


commonly called “milk emulsions.” 


Mud Programs. The use of non- 
fluorescent oil does not require any 
special chemicals or mud _ treating 
agents, nor is it necessary to change 
essentially any mud program. A sim- 
ple substitution of the non-fluorescent 
is all that is 


necessary in most instances. 


oil for any other oil 

In cases where specific emulsifiers 
are employed, only the soap-type ma- 
terials, such as derivatives of tall oil, 
should net. be used. Such materials 
are fluorescent by nature, and would 
therefore nullify the benefits obtained 
by using the non-fluorescent oil. If 
there is reasonable doubt concerning 
some specific chemical, observation 
under the ultra-violet light will de- 
termine whether it can be used. Ordi- 
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WIRE ROPE AT WORK 


When our roving photographer was ‘“‘doing”’ the North- 
west Sherman Field, near Sherman, Texas, this neat 
Falcon Seaboard outfit caught his eye. He learned that 
the rig had easily put down 8400 ft of hole since start- 


ing the well, and the crew expected to go another 1100 ft. 


“weer yen me 
TLE A 
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In discussing the various rig components, somebody 
mentioned the rotary line. It was a Bethlehem line, 
14%-in. 6x19 Seale, with 8-part rigging. Though it had 
seen hard service, it showed very little wear, and everyone 
agreed that it was more than earning its keep. This is a 
typical comment on Bethlehem rotary-line performance, 
for there is no tougher, more durable rope anywhere than 


that made by Bethlehem. 


Bethlehem Steel Company, Bethlehem, Pa. On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast Steel 


Corporation. Export Distributor: Bethlehem Steel Export Corporation 


Mill depots and distributors from coast to coast stock Bethlehem rope for the following industries and numerous others: 


PETROLEUM « MINING e¢ QUARRYING e CONSTRUCTION « EXCAVATING 


e LOGGING ¢ MANUFACTURING 








narily, the common oil field mud 
chemicals have been satisfactory and 
seldom has it been necessary to con- 
duct pilot tests. If the mud is non- 
fluorescent before the addition of the 
non-fluorescent oil, it will remain so 
after addition of the oil. 

Oil percentages are maintained in 
the usual manner and by whatever 
method the individual operator pre- 
fers. Clean storage tanks should be 
provided where rig storage is desired. 
Again, storage requirements are sel- 
dom standard and each case seems to 
be a matter of choice with the op- 
erator. In many areas no rig storage 
is used and oil percentages in the mud 
vary over several 
ranges, such as 8-15, 5-12, 5-15. 
Make-up volumes are transferred di- 
rectly from trucks into the mud sys- 
tem. If a storage tank is used at the 
rig, it should be a welded tank, and 
preferably one that has never con- 
tained any oil. If it is found neces- 
sary to clean a used tank, it should 
be thoroughly steamed and the use 
of a detergent has been found to be 
very helpful. It is practically impos- 
sible to completely remove residual oil 
from a bolted tank. 


are allowed to 


FIELD RESULTS 


Drilling Factors. Table | shows the 
average hours/bit, average feet/bit, 
average feet drilled/hour, and other 
factors in two Louisiana offshore 
wells before and after addition of the 
non-flourescent oil. In both wells the 
formations drilled were principally 
shale with some sand stringers. 

It is worthy of note that in Well A 
the penetration rate increased 168 
percent after addition of the non- 
fluorescent oil. In Well B, the pene- 
tration rate increased 190 percent, 
and in both wells the footage per bit 
was more than doubled. 

Many users the 
opinion that the nonfluorescent oil is 
fully equivalent to diesel oil insofar 
as the effect on mud properties, drill- 
ing rates, hole conditions, torque re- 
duction etc. are concerned. 


have expressed 


Coring. Field results indicate that 
use of non-fluorescent oil in mud has 
greatly reduced core interpretation 
problems caused by invasion of the 
mud oil and its effect on fluorescence 
and color (cut). 

Particular emphasis is placed on 
the benefits obtained in sidewall cor- 
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ing, where often the penetration of 
the coring device is not sufficient to 
extend beyond the area of mud fil- 
trate invasion. 

Many factors, of course, enter into 
the sidewall coring operation and in- 
terpretations, such as condition of the 
mud, type of formation, type of cor- 
ing device, etc. The amount of mud 
filtrate and the fact that oil may be 
filtering into the formation will not 
be changed where the non-fluorescent 
oil is used—those factors are func- 
tions of the type and stability of the 
basic emulsion mud. The important 
difference is that the oil is non-fluo- 
rescent and colorless, thus assuring 
positive recognition of pay zones un- 
der the ultraviolet light. 

Extra logging runs, drill-stem tests, 
and reperforating jobs have been re- 
duced through improved interpreta- 
tion of core data. 


Cuttings Analysis and Mud Log- 
ging. The non-fluorescent oil has 
provided notable improvements in 
these specific operations. The problems 
inherent in analyzing cuttings are, 
in one respect, the same as ifi cores, 
only magnified due to the size, shape 
and mass of material involved. Any 
invasion of mud oil into the cuttings 
raises an element of doubt concern- 
ing the origin of the oil if it fluoresces 
and gives a cut. 

Mud logging is more accurate 
where the non-fluorescent oil is used. 
Formation oils tend to go into solu- 
tion with the emulsified droplets of 
mud oil, and also may be partly 
emulsified by the emulsifier. There- 
fore, recognition of small quantities 
of formation oil becomes difficult, if 
not impossible, if the mud system 
contains ordinary oils which are fluo- 
rescent and colored. 

The factors, micro-gas and 
from-cuttings, do not seem to be ma- 


gas- 


TABLE 1 


Before Adding 
Non-Fluorescent 
Oil 


After Adding 


Non-Fluorescent 
Oil 





WellA 
Depth Interval 


| 10,147—11,801 
Avg. Mud Wt., lbs. /gal. 13.2 


11,801—13,468 
14.5 


No. bits used 8 3 
Avg. hours/bit. . 31.1 31.1 
Avg. feet/bit 207 556 
Avg. feet drilled/hour.. | 6.64 17.8 
Well B 

Depth interval. . 10,205— 10,817 10,817—11,750 
Avg. Mud Wt., lbs./gal. 14.2 14.6 
No. bits used.........| 7 4 
Avg. hours/bit....... .| 23.3 21.2 
Avg. feet/bit....... 87.3 223 
Avg. feet drilled/hour. 3.75 10.9 





terially affected by the non-fluorese- 
ing oil. They, therefore, remain as 
very reliable indices on hydrocarbon 
logs. Samples of the mud, when agi- 
tated in a blender, may release a 
small quantity of gas; this gas read- 
ing, however, remains fairly constant 
and working levels can be established 
as in using diesel and similar oils, 


Identification of formation oil in 
carbon tetrachloride cuts is easier, for 
obvious reasons, where muds contain- 
ing non-fluorescent oil are used. Sand- 
stone cuttings, in most cases, will yield 
cuts of slightly lower intensity than 
would be expected from the appear- 
ance of the sandstone. This condition 
is due to leaching of the oil-wetted 
surface by the emulsion mud. A more 
intense cut can usually be obtained 
by crushing the cuttings. 


Releasing Stuck Pipe. Several cases 
are on record where the non-fluores- 
cent oil was spotted in wildcats for 
freeing stuck drill pipe, under condi- 
tions where other oils were objection- 
able because of their fluorescing char- 
acteristics. In addition, one extensive 
series of tests by a major oil company 
resulted in the conclusion that oils 
in the same gravity range as the non- 
fluorescent oil are more effective in 
releasing stuck pipe than are crude 
oils or lower gravity refined oils. 


Electric Logging. There is no known 
instance where the substitution of the 
non-fluorescent oil for other oils has 
caused any difference in logging re- 
sults. 


Effect of Oil on Rubber Parts. An 
aniline-point test on an oil will give 
an indication of the effect it will have 
on rubber parts; and, it is generally 
agreed that high aniline point oils are 
desirable because they have less effect 
on rubber. The aniline point of non- 
fluorescent oil varies in different sec- 
tions of the country within a range 
of 150-175° F., which is considered 
high. By way of comparison, diesel 
oils may vary from 110-180° F. 


Costs. The cost of the non-fluores- 
cent oil is. slightly higher in most 
areas than ordinary diesel and similar 
oils. For example, a 100-well survey 
in South Louisiana showed an average 
additional cost of $800 per well over 
that incurred in using diesel oil. Ex- 
perience has shown that this slight 
increase in cost is insignificant when 
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compared to the benefits obtained in 
geological interpretations and in ac- 
tual savings due to reduction of costly 
testing operations. 


Conclusions. 


1. The non-fluorescent oil has been 
thoroughly field tested in most of 
the major active drilling areas in 
this country, and in several South 
American areas. 


2. The oil can be added to field muds 
in the normal manner—for ll 
practical purposes, mud programs 
and maintenance procedures are 
the same as those required for 
ordinary diesel oil emulsion muds. 


3. Drilling rates, mud properties, and 
hole conditions are in every way 
comparable to those obtained with 
diesel oil. No instances have been 
found where any material differ- 
ences existed between the non- 
fluorescent oil emulsions and diesel 
oil emulsions with regard to those 
factors. 


4. Interpretation of data on cores, 
cuttings, and mud _ logs is vastly 
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FOR DRILLING OR WORKOVERS | 
OTIS/ Branches Throughout the Oil Country 


New Self-Sealing Ring Gasket 
Is Developed by Cameron 


CAMERON [RON Works, INC. 
Houston, has announced the develop- 
ment of a new self-sealing ring gasket 
for API flanged connections. 

Because of the benefits which will 
come from widespread acceptance, 
this new gasket is being released to 
the industry royalty-free. 

This gasket uses internal pressures 
to assist sealing effect, requires far 
less make-up time, no retightening, 
and offers a degree of safety not pos- 
sible with present API gaskets. 

Stud bolts need be tightened only 
once around to pre-load the gasket 
and start the self-sealing effect. Vibra- 
tion during drilling operations which 
normally puts destructive stresses on 
API rings in drilling control hook-ups 





A. The small curved contact areas of the old style 
ring gasket effect a seal only with high bolt 
loading. Because they yield under load, continuous 
retightening is necessary. Internal pressure does 
not aid in maintaining a seal. 


B. The “’Self-Sealing’’ Ring Gasket utilizes the force 
of internal pressures to increase sealing effect 
over the two broad surfaces on its outside diame- 
ter. Contact areas with the flange groove are in- 
creased tremendously. The result is better sealing 
effect and much greater load carrying ability. 


does not affect bolt tension or gasket 
seal. Rough handling of christmas 
trees in shipment or extreme test pres- 
sure shocks do not necessitate retight- 
ening of stud bolts. 





improved through use of the non- 
fluorescent oil. 


5. The oil has been successful in re- 
leasing stuck drill pipe without 
interference in geological consid- 
erations. 





EMOVABLE | 
DRILL PIPE _ 


AND | 





6. The oil is among those having the 
least effect on rubber parts. 


7. The cost of the oil is insignificant 
when compared to the benefits ob- 
tained. 


—The End 
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Complete Perforating 
Service 
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You can get 
perforating Results... 





where everything else 
has failed... 











By calling for Lane-Wells Blitz~-Gun, the 
gun for your really tough jobs in dense, tight 

formations. The Blitz-Gun has a PROVEN RECORD of 
extra deep penetration — up to 14% inches. This 
Koneshot Gun blasts deeper to give you bigger, deeper 
drainage holes for maximum oil flow. Yet with all this power 
. . . the Blitz virtually disappears on firing. Detonation 
splinters the aluminum carrier and blows the ceramic 

charge containers to sand-size particles, practically 
eliminating the debris problem. When you need results 

where everything else has failed—call for Blitz-Gun. 


Blitz-Gun is ONE in the selection of Lane-Wells 
guns. Call your nearby Lane-Wells man about 
the COMPLETE perforating service. 
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“FOR INFORMATION WRITE: 
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P,=335Opsig; PF =11.22x10° 


10.0 x 10® 





P?-P2) 


— 1.0 x 106 





Theoretical Open-Flow 
Potential = 9500 MCF/D 





1000 10000 
Q, MCF/Day 


FIGURE 1—Typical open flow potential curve for a gas well. The diagonal line best represents 
the plotted flow rate data. It is extrapolated to the value of P+”, or where the sand face flow- 
ing pressure is theoretically zero. 


Here is an integrated treatment of the problem 
of practical deliverability forecasting for gas reservoirs. It 
begins with the standard open-flow potential curve and 
ends with a complete forecast of the producing history of 
a well or group of wells in a common reservoir. 


By JACK R. FRASER 


Republic Natural Gas Company 
Dallas 





April, 1957. » WORLD OIL 








Estimate — Don't Guess on Gas Reservoirs 
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IN THIS PRESENTATION, the open- 
flow potential test and a method for 
computing pressure drop in the tub- 
ing strings of flowing gas wells are 
reviewed. The open-flow potential 
and pressure drop in tubing data are 
then combined to give deliverability 
as a function of reservoir pressure. 
Finally, the reservoir pressure is re- 
lated to time at capacity rates of flow 
by combining reservoir pressure ver- 
sus cumulative production data with 
deliverability data. This last opera- 
tion yields the rate of production 
versus time for a well or group of 
wells in a common reservoir. 


Definition and Utility of Deliver- 
ability Data. In general usage “de- 
liverability” has a variety of mean- 
ings. As used herein, however, 
deliverability of a gas well will be 
defined as that volume of gas, meas- 
ured at standard conditions, the well 
is capable of producing in a 24-hour 
period against a specified tubinghead 
flowing pressure under steady state 
conditions. 

For a majority of reservoir engi- 
neers, predicting the behavior of an 
oil or gas reservoir is a frequent as- 
signment. Sound estimates of ulti- 
mate recovery and rates of produc- 
tion are the basic data for economic 
studies which, in turn, may be used 
to determine optimum methods for 
exploiting the reservoir under study. 
It is in the forecasting of the rate of 
recovery from gas reservoirs that a 
determination of the deliverability of 
gas wells, as defined above, is re- 
quired. 


The Open-Flow Potential Test. The 
open-flow potential of a gas well at a 
particular static reservoir pressure is 
the theoretical steady-state flow rate 
which the well would develop if it 
were possible to reduce the absolute 
flowing pressure at the sand face of 
the well to zero. The theoretical 
open-flow potential of a well, then, 
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is not of itself any measure of the 
well’s ability to deliver gas at the 
surface through a string of tubing 
several thousands of feet (or several 
miles) in length, against some par- 
ticular back-pressure at the surface 
choke. 

The observed field data required 
to determine the open-flow potential 
for a gas well are the static reservoir 
pressure and the flowing sand face 
pressures at several accurately meas- 
ured rates of flow under steady-state 
conditions, The static reservoir pres- 
sure and the flowing sand face pres- 
sures corresponding to particular 
rates of flow are measured with a 
bottom hole pressure bomb or are 
computed from surface pressures 
measured with an accurate Bourdon 
or dead-weight type gage. The cor- 
responding flow rates may be meas- 
ured with a critical flow-prover, a 
conventional orifice meter, or may be 
computed directly from the pressure 
immediately upstream of an accu- 
rately drilled positive choke at the 
wellhead. 

The rate data are then plotted on 
log-log paper versus the quantity 
P,? — P,”), where P,; is the static 
reservoir pressure and P, is the meas- 
ured or computed sand face flowing 
pressure corresponding to a particu- 
lar flow rate and expressed as Mcf or 
MMcf per day. A straight line is 
drawn which best represents the plot- 
ted data and this line is extrapolated 
upward, as in Figure 1, to the value 
of P;?, or to where the sand face 
flowing pressure is theoretically zero. 
From this intersection of the open- 
flow curve and the P,? level, a verti- 
cal line is drawn to the abscissa and 
this gives the theoretical open-flow 
potential as defined earlier. For the 
most complete and authoritative 
study of the open-flow potential of 
gas wells as determined in this man- 
ner, the reader is referred to 
U.S.B.M. Monograph 7.” 

It has become customary for open- 
flow potential data to be plotted with 
rate as the abscissa and (P;* — P.,”) 
as the ordinate on log-log paper. The 
equation of the open flow potential 
curve is commonly written: 


O = C( P? 
where: 
C = constant to be determined 


- P,’)" (Equation | ) 


n constant — oo 
slope 


The constant n, may be evaluated 
by simply scaling X and Y, (Figure 
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1) and dividing length X by length 
Y. Another equally satisfactory 
method is to measure the angle B 
and the tangent of angle B gives the 
exponent n. Having determined n, 
the coefficient C in Equation 1 may 
be computed directly by using any 
value of Q and the corresponding 
value of (P,;? — P,?). 

While the constants n and C need 
not be evaluated in order to find the 
open-flow potential, the equation of 
the curve is sometimes useful if cer- 
tain analytical operations are under- 
taken. 

The significance of Equation 1, the 
coefficient C, and the exponent n, is 
discussed in Reference 1. The prin- 
cipal conclusion of interest in deliver- 
ability work is that the relationship 
between QO and (P;? — P,?) is appli- 
cable regardless of the actual values 
of the pressures. In other words, it is 
not the pressures themselves, but the 
difference in the squares of the two 
pressures, which governs the rate of 
flow into the well bore. The implica- 
tion is that a gas well open-flow 
potential curve based on data taken 


at one static reservoir pressure level 
should have validity at any lesser 
reservoir pressure providing, of 
course, there has been no interim 
mechanical change in the completion 
interval. 


Pressure Drop in Tubing Strings. 
The pressure drop in a flowing gas 
well between the sand face and the 
surface is the sum of friction losses 
in the flow string and the weight of 
the moving column of gas. It is this 
pressure drop which imposes the total 
pressure at the sand face against 
which a well delivers gas into the 
well bore. The determination of pres- 
sure drops in flow strings is, there- 
fore, a requirement for deliverability 
computations. 

There have been many methods 
published’ ***° for computing pres- 
sure drop in flow strings. A satisfac- 
tory and convenient method the 
author has frequently used is found 
in Reference 3, where the following 
equation is derived: 


,, 15.1 (QT2)*( ih 

. oka. Py + D* 23 -€ TZ 
ay -37.5 GL 
>. 


(Equation 2) 


The symbols are defined as follows: 


Py» = Wellhead flowing pressure, psia 
P, = Sand face flowing pressure, psia 
G = Gas gravity, Air = 1 
L = Length of flow string, 1000's of 
feet 
T = Average temperature in flow 
string, °R 
Z = Compressibility factor at average 
pressure and temperature in flow 
string 
I. D. of flow string, inches 
Rate of flow, MMcf/day 
2.718 


Ul Il 


D 
Q 
e 


Satisfactory agreement has been 
found by the writer between meas- 
ured pressures and pressures calcu- 
lated from Equation 2, over a wide 
range of pressures, rates and tubing 
dimensions. 


Flow Rates Versus Sand Face Flow- 
ing Pressures For Various Tubing- 
head Pressures. Using any accept- 
able method, such as Equation 2, 
complete pressure-drop correlations 
may be computed for a particular 
tubing string relating sand face flow- 
ing pressure, flow rate and tubing- 
head flowing pressure. The procedure 
is to fix the tubinghead flowing pres- 
ture at some desired level and com- 
pute the sand face flowing pressures 
for three or four different rates of 
flow. Next, the tubinghead pressure 
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FIGURE 2—Flow rate versus sand face flowing pressure for an average well in a specific field. 


L = 7150 feet. D 


is fixed at another level, and sand 
face pressures are again computed 
for several different rates of flow. 
The resulting P, versus Q data are 
plotted for each tubinghead pressure 
selected. 

It is convenient in fields where all 
of the wells are equipped with the 
same diameter tubing and producing 
from about the same depth, to com- 
pute one such family of curves for 
an “average well” in the field. As an 
example of this, Figure 2 shows a 
complete correlation prepared by the 
author for an “average well” of a 
group of 13 similarly equipped wells 
producing from approximately the 
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1.995 inches. T = 625° R. G = .706 


same depth in the Hagist Ranch field 
of McMullin and Duval counties, 
Texas. As indicated, the parameters 
in Figure 2 are tubinghead flowing 
pressure, sand face flowing pressure 
and flow rate. Given any two of these 


factors, the third may be obtained 
directly by simple interpolation. 


Open Flow Curves Used Together 
With Pressure Drop in Tubing 
Data to Give Deliverability Curve, 
To demonstrate the development of 
deliverability data from the open- 
flow potential curve and the tubing 
pressure drop curves, assume that the 
open-flow curve of Figure 1, repre- 
sents a well for which Figure 2 gives 
the relationship between sand face 
flowing pressure, tubinghead flowing 
pressure and rate of flow. Our prob- 
lem is to determine the deliverability 
of this well against a particular well- 
head back pressure as reservoir pres- 
sure declines. As an example, choose 
1600 psi as the surface tubing pres- 
sure against which the well must flow 
to deliver gas into a pipe line. 

The procedure is as follows: Enter 
Figure 2 with a Q and determine the 
sand face flowing pressure corre- 
sponding to that Q and 1600 psia 
flowing tubinghead pressure. Square 
this pressure and we have P,*. Enter 
Figure 1 with the same Q and deter- 
mine (P;* — P,?). Add P,? from Fig- 
ure 2 to (P,;? — P,;”) from Figure 1, 
and get P;*. The square root of this 
is P;, or the static reservoir pressure 
at which the well is capable of deliv- 
ering gas at the rate Q against 1600 
psia tubinghead pressure. Repeat this 
procedure for various values of Q as 
shown in Table 1. 

The resulting Q vs. P; data are 
plotted on ordinary coordinate paper 
as in Figure 3. This process can be 
repeated for any desired flowing tub- 
inghead pressure and a complete set 
of deliverability curves obtained. 


Predicting Future Producing Rates. 
Thus far in this development, we have 
related only pressures and rates, To 
complete the picture and schedule the 
future producing history of a gas 
property, we must consider time as 
an additional variable. 

Apparently there are as many dif- 


TABLE 1 


Deliverability Against 1600 Psia 


| 


(From Figure 2 


From Figure 1) 


— 








Q P, P,? P;2—P,? P;2 Py 
MMCF/D | (Psia) (Psia) 

5 2160 4.65 x 108 4.50 x 108 9.15 x 10% | 3030 

= 2100 | 4.41 3.30 7.71 2782 

Pe 2040 | 4.16 2.40 6.56 2564 

, Py Cee ore yo eer ee ee 1980 | 3.92 | 1.23 5.15 | 2271 

l 1930 3.72 46 4.18 } 2050 

0 1912 3.66 lei EER } 1912 
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ferent degrees of water-drive effec- 
tiveness in gas reservoirs as there are 
water-drive gas reservoirs, and it is 
not possible to generalize on these 
reservoirs as to producing character- 
istics. The remainder of these re- 
marks, therefore, apply to a depletion 
type gas reservoir since this type may 
be generalized as to behavior. The 
reader should realize, however, that 
this forecasting technique may be 
used with any gas reservoir for which 
the reservoir pressure versus cumula- 
tive production relation can be estab- 
lished. 
Within the 


deliverability forecasts, pressure ver- 


limits of accuracy of 
sus cumulative production data for 


most volumetric gas reservoirs 


be considered as a linear relation hav- 


may 
ing the general equation: 


c g + hPr 
where: 
g and h are constants, and, 
C = cumulative production to a 
reservoir pressure of Pr 


(Equation 3) 


Deliverability relations such as that 
shown in Figure 3, may have appre- 
ciable curvature and can usually be 
fitted fairly 
interest with a simple parabolic curve 


well over the interval of 


such as: 


Q=m-+nPr+ qP?’ (Equation 4) 
where: m,n and q are constants, and 
Q = capacity rate of flow against a 
particular tubinghead pres- 
sure when the reservoir pres- 

sure is Py. 


Now Q, in Equation 4, is related 
to C in Equation 3, as follows: 

<u 

“ dt 

$y differentiating Equation 3 and 
equating this with Equation 4, we 
are able to find time, t, 


of reservoir pressure, P;, as follows: 


as a function 


dc dPyr 


_ ] > ] > 2 
dt at m nP¢ —- qP: 


From which: 


hdPy - 
at = . =< F orefore. 
m + nP¢ + qP?’ ind, theretore 
t \ hd Pr a : . 
_ » (Kr { : > 
m + nPy qP? quation J) 


It is a simple matter to determine 
the equations of the pressure-cumu- 
lative and the pressure-deliverability 
relations by elementary techniques 
Equation 
)), relate time to reservoir pressure 


and, by the above process 
and then time to cumulative produc- 
tion. This 
however, and it is much quicker, and 


process is unnecessary, 
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Ps = Static Reservoir Pressure, Psia 


FIGURE 3—Deliverability against 1600 psia tubing head pressure versus static reservoir pressure. 
Plotting such data for any desired flowing tubing head pressure will provide a complete set of 
deliverability curves. 


just as satisfactory, to obtain the de- 
sired time relations directly from the 
plots of Q vs. P; and C vs. P;, with- 


out resorting to curve-fitting. 


An Example. In order to demon- 
strate this technique of forecasting 


the rate-time history of a gas well- 
reservoir system, assume that Figure 
3 represents the deliverability versus 
reservoir pressure curve for a one- 
well gas reservoir which had an initial 
reservoir pressure of 3350 psia, Res- 
ervoir pressure versus cumulative 
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Cumulative Production —-BCF 


FIGURE 4—Reservoir pressure versus cumulative production data for early part of well history 
are shown as solid line. Extrapolated dashed portion of curve is estimated future. 


production data for the early part of 
the well history are plotted as the 
solid line on Figure 4, and the esti- 
mated future is the extrapolated 
dashed portion of the curve. 

The gathering line pressure against 
well must deliver 


which time vas 


carries a pressure of 1600 psia. The 


allowable for the well and the pipe 
line contract call for a daily take of 
3000 Mcf/day. Let it be required to 
forecast the production history for 
this well assuming that the required 
delivery pressure will always be 1600 
psia and that no compressors will be 
installed. 




















TABLE 2 
Production Forecast 
(1) 2 (3) (4) 5), 6 (7) 
Reservoir Prod. Rate | Avg. Prod. | Cum. Prod. | Cum. Prod. 
Pressure or Del. Rate } to P; | to Py At Cum. At 
P; (psia (MCF/Day) (MCF/Day) | (MCF) (MCF) Days Days 
3350 3000 0 0 
3000 1,800,000 600 
2570 3000 1,800,000 600 
2900 | 140,000 52 
2510 2800 | 1,940,000 652 
2700 140,000 52 
2450 2600 2,080,000 704 
2500 120,000 48 
2400 2400 2,200,000 752 
2300 110,000 48 
2350 2200 2,310,000 800 
2100 170,000 81 
2280 2000 2,480,000 881 
1900 | 80,000 42 
2240 1800 2,560,000 | 923 
1700 | 140,000 82 
2180 1600 2,700,000 | 1005 
1500 120,000 | 80 
2130 1400 2,820,000 1085 
1300 120,000 92 
2080 1200 2,940,000 | 1177 
1100 100,000 91 
2040 1000 3,040,000 | 1268 
900 80,000 | 89 
2000 800 3,120,000 | 1357 
700 80,000 | 114 
1970 600 3,200,000 1471 
500 80,000 160 
1940 400 3,280,000 1631 
300 | 40,000 133 
1920 200 | 3,320,000 1764 
| 
(Columns 1, 2, ont , are taken from Figure 3, Column 4 is read from Fig. 4. Column 6 is Column 5 


divided by Column 3.) 
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From Figure 3, we see that the 
static reservoir pressure, Py, will be 
2750 psia when the deliverability of 
the well falls to 3 MMcf/day against 


a wellhead flowing pressure of 1600 


psia. 

According to Figure 4, by the time 
the reservoir pressure has fallen to 
2570 psia, the cumulative production 
will be 1800 MMcf. The time re- 
quired to produce 1800 MMcf at the 
rate of 3 MMcf/day and thereby 
reduce the reservoir pressure to 2570 
psia, is 1800 MMcf/3 MMcf/day, 
or 600 days. 

According to Figure 3, the well 
will be unable to deliver against 1600 
psia line pressure when the reservoir 
pressure falls to 1910 psia. Our prob- 
lem is to schedule the production 
from the well in the interval between 


the time the reservoir pressure is 
2750 psia (600 days) and the time 
the reservoir pressure reaches 1910 


psia. This may be accomplished as 
shown in Table 2, Figure 5 is a plot 
of the data from Table 2 and shows 
the complete forecasted producing 
history for this reservoir. (Page 208) 


Compressors and Contracts. It will 
be realized by the reader that if a 
reserve is of sufficient size, the opera- 
tor may be justified to install com- 
pressors in order to deplete it 
adequately. The effect of such an 
installation, so long as the contrac- 
tual requirements as to delivery pres- 
sure remain the same, is merely to 
reduce the back pressure at the well- 
head to some lower figure. Where the 
installation of compressors will be 
justified, the production forecast 1s 
modified by selecting another well- 
head flowing pressure (which will be 
approximately the minimum antici- 
pated compressor suction pressure) 
and this pressure will be used in 
computing the deliverability curve 
for the well. The remainder of the 
forecasting process is the same as was 
demonstrated earlier. 

Contracts between buyers and sell- 
ers of gas sometimes recognize that 
a decline in deliverability is the in- 
evitable consequence of the decline 
in reservoir- pressure which accompa- 
nies the production of gas from 4 
volumetric gas reserve. Where this is 
the case, the gas purchaser may 
agree to lower his line pressure after 
a certain time has elapsed or he may 

Continued on Page 208 
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how this 


three year 
cruise 
proved 

a point 


National’s air powered recording barge 
can operate in 6 inches of water. 


Seismic shot hole is drilled from this aluminum pontoon barge 


_. barges, especially designed by National for seismic 
exploration in shallow water bays and protected waters, were 
built to prove a point... that specialized equipment and crews 
are required to obtain maximum efficiency in this type explora- 
tion program. The results have more than proved the point. 

This particular equipment has been in use for some three 
years along the Texas and Louisiana Gulf Coast and has proved 
its versatility from Brownsville to Morgan City. The barges are 
stable enough to operate with safety in the gulf coast bays, yet 
are small enough to traverse the streams and bayous and are 
light enough to be towed through the marshes by marsh buggies. 

Behind this work is over 22 years of seismic exploration 
experience by National in the Gulf Coast region. National’s 
crews have equally intensive experience in the Mid-Continent, 
Rocky Mountain, and Canadian Areas. 

Why not let National prove first-hand, the value of special- 
ized equipment and experience the next time you have an 
exploration problem? 


NATIONAL GEOPHYSICAL COMPANY, INC. 


8800 LEMMON AVENUE DALLAS, TEXAS 
HOUSTON ¢ MIDLAND e DENVER e SHREVEPORT 


NATIONAL GEOPHYSICAL COMPANY OF CANADA, LTD. 
CALGARY, ALBERTA, CANADA 




























































FIGURE 1—Here is a typical electrified oil well beam pumping installation. The motor is suitable 
for use outdoors and is generally of the high-starting torque, normal-slip variety. 


Engineering vs. Economics 
In Today's Electric Lease 


The cheapest electrical pumping installation 
is rarely the most economical. Consider proper protection 
and optimum operating results as well as initial cost when 
you install an electrified lease pumping system. 


By J. H. DAY, JR. 
General Electric Company 
Dallas 


IN LEASE PUMPING today, as in 
most electrified industrial applica- 
tions, maximum automation and 
maximum equipment protection are 
high on the list of requirements. The 
degree of automation and equipment 
protection attained is, of course, a 
compromise between ideal engineer- 
ing practices and economics—with 
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experience usually dictating what is 
acceptable. 

Too often, however, equipment 
standards and selections are based 
with economics, particularly first cost, 
being the prime consideration. Addi- 
tional features or modifications to the 
basic equipment are sacrificed that 
would provide the additional protec- 





The principal causes of motor 
failures in the oil fields are: 


(1) Lightning strikes or surges 
on the line. 

(2) Single-phasing of power 
system supply. 

(3) Overload or high current 
conditions due to— 

(a) Low voltage conditions 
on line; voltage drop 
on long feeder runs; or’ 
transformer bank on 
conductor sized too 
small for load. 

(b) Voltage unbalance on 
three-phase power sup- 
ply caused from single- 
phase power tap-offs; 
or operating unbal- 
anced loads on open- 
delta transformer bank. 

(c) Motor incorrectly sized 
to load. 


Are these problems the result of 
design or of equipment specifica- 
tions? Further, what can be done 
to lessen equipment failures from 
these causes? 











tion or functional action to prevent 
a costly shutdown or equipment fail- 
ure or allow realization of maximum 
operating economy. 


Motors. There are a few require- 
ments for the motor and controller 
that are now accepted as being basic 
and essential, Figure 1 illustrates a 
typical electrified oil well beam pump- 
ing installation. The motor as a prime 
mover must be suitable for use out 
of doors in all kinds of weather, gen- 
erally of the high-starting torque nor- 
mal-slip variety and complete with 
rodent screens, lifting eye-bolts and 
other accessory features as normally 


required. 


Starters. ‘The starter or controller on 
the other hand, in addition to start- 
ing and stopping the motor either 
manually or automatically on some 
pre-selected time cycle basis, should 
suitably protect the motor from in- 
stantaneous faults such as lightning 
and short circuit currents. It should 
also protect the motor from sustained 
faults such as overload conditions of 
undervoltage conditions. 

In addition to performing these 
necessary functions, the construction 
of the starter, like the motor, must be 
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gives frac jobs a running start 


For best results, fracturing fluid must 
enter the pay zone with enough velocity 
to carry its cargo of sand deep into the 
\ formation. Often, when the sand-laden 
fluid enters a “mudded off” formation, 
fluid velocity is decreased and the sand 
is “screened out” in the well bore. The 
result may be a poor fracturing job. 

This situation can be avoided by using Mud Acid 
as a spearhead for fracturing. Mud Acid, a combination 
of hydrochloric and hydrofluoric acids, has the ability 
to dissolve or disintegrate drilling mud materials, such 
as bentonite. This permits fracturing fluids to enter 


the formation at reduced pressures and higher veloc- 
ities. It also provides better distribution of the sand 
and increased permeability in the critical area sur- 
rounding the well bore. 

Versatile Mud Acid is also used to open mud- 
fouled screens and liners and to free stuck drill pipe. 
It is an effective spearhead to clean up the well ahead 
of squeeze cementing operations. 

For more information on the many uses of Mud 
Acid, call any of the 165 Dowell offices in the United 
States and Canada; in Venezuela contact United Oilwell 
Service. Or write to Dowell Incorporated, Tulsa 1, 
Oklahoma. 


Services for the oil industry 


A SERVICE SUBSIDIARY OF THE DOW CHEMICAL COMPANY 












































FIGURE 2—A close-up of an oil well pumping 
controller equipped for automatic or unattended 
lease pumping. 


suitable for oil field pumping. The 
devices must be unit-assembled for 
ease and economy of installation and 
the enclosure must be weather-resist- 
ant. It should be dust tight, particu- 
larly where dust is a problem, It 
should have means for padlocking to 
prevent unauthorized entry and ease 
of setting if program pumping is to 
be employed. Figure 2, shows a typi- 
cal oil-well pumping controller 


equipped — for automatic or unat- 


tended lease pumping. 

Added Features. In addition to 
these basic requirements, there are 
several “extra” or additional features 
which should be strongly considered 
when specifying or installing electri- 
cal equipment for oil well pumping 
applications. At a moderate price ad- 
dition, the following items will prove 
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to be an investment well worth while 

in eliminating the causes of many 

motor failures and considerably re- 
ducing downtime repairs to the equip- 
ment and operating costs: 

1. Increased lightning protection by 
use of supplementary lightning ar- 
resters, 

2. More effective lightning protection 
by proper grounding. 

overload and 


phase protection by use of three- 


3. Increased single- 
element overload relay. 

4. Increased undervoltage and single- 
phase protection by use of voltage 
sensitive undervoltage relay. 

3. Improved operating conditions and 
economics by use of capacitors. 


1. Use of Supplementary Lightning 
Arresters. The probability of equip- 
ment in the oil fields being subjected 
to damage from lightning depends on 
several factors, chiefly: 

@ Recurrent thunderstorm activity 


in the area. 
@ Exposed 
larly over hills or high terrain. 
@ Length of secondary lines. 
® Lightning 
installed. 


power lines particu- 


protect ive apparat us 











© Grounding—both 
and equipment. 


power system 
Standard practice is to provide a 
lightning arrester (usually a three. 
phase type) in the controller and 
connected ahead of the primary dis- 
connect switch or circuit breaker as 
shown in Figure 2 (upper right hand 
corner of case). Many operators have 
instituted a practice of connecting an 
additional lightning arrester ahead of 
the motor starter, particularly on 
leases with long secondary runs, This 
second unit is generally three single- 
pole pellet-type arresters, pole 
mounted, and connected one in each 
phase of the incoming power line. 
Figure 3 shows typical three-phase 
and pellet-type lightning arresters. 
This valve-type pellet arrester 
should be located on the pole cross- 
arm at the junction of the overhead 
line with the cable circuits as shown 
in Figure 4. It should be spaced one 
pole span length (at least 100 feet) 
away from the controller to permit 
this arrester to spark over to ground 
before the peak of the surge reaches 
the second arrester in the controller. 


addition of 


The 


the pellet-type 


FIGURE 3—The three-phase (left) and pellet-type (right) lightning arresters are common 
sights on electrified oil leases, 
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Solid or gapped 
interconnection of 
arrester ground to 
grounded secondary 
neutral conductor 
should be made close 
to the transformer to 
assure 0 minimum 
physical length of 
interconnection lead 



















| 
| 
Arrester should be | 
connected on line side | 
of cutout. Where two | 
crossarms are used, 
locate arresters on | 
crossarm nearest | 
transformer | 
| 
| 
| 
| 
| 
L 


Ground moulding 


All connections to 
lighting orresters or 
ground conductors to 
be securely clamped 
or soldered 
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FIGURE 4 








arrester (which is a relatively inexpen- 
sive item) will greatly increase the 
protection to the starter and motor 
from lightning surges by providing 
additional parallel paths to ground. 
In other words, the second set of ar- 
resters on the pole will act as the 
first line of defense to help discharge 
severe surges that may 
handled by the three-phase arrester 
in the 


charge voltage 


starter which has a lower dis- 
rating than the pellet- 
type arresters. 

When secondary line exposure jus- 
tifies it, it is felt that the installation 
of this second lightning arrester will 
greatly cut down on outages and 
downtime due to lightning strokes as 
well as help prevent costly repair of 
equipment. 

2. Proper Grounding. The over-all 
protection afforded by lightning 
arresters depends upon effective 
grounding. In order to provide a suit- 
able ground, it is strongly 
mended that the grounding stud 
the starter-mounted lightning arrester 
be connected to the well-head or 
casing, preferably by solidly welding 
on. Although grounding of both 


recom- 
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not be safely 


starter case and motor frames are im- 
portant safety practices, the ground- 
ing of these devices and the lightning 
arrester to machinery frames or base 
plates or to surface pipe lines is not 
considered to provide a safe or reli- 
able ground. Furthermore, in partic- 
ularly dry areas like West Texas, 
grounding rods cannot be relied upon 
to provide an acceptable ground. It 
is to be emphasized that a proper 
low-resistance true ground is_ both 
necessary and desirable from the 
standpoint of safety to personnel and 
proper protection of the equipment 
from lightning. Many operators who 
have adopted the practice of solidly 
grounding to the wellhead or casing 
have reported a drastic reduction in 
outages and failure of equipment 
from electrical storms. 

In the past, there has existed some 
misconception in regard to ground 
connections causing increased elec- 
trolytic action or corrosion resulting 
in the eating away of the well casing. 
In the first place, it should be stated 
that no current should flow through 
the ground connection except under 
fault or emergency conditions, And, 


(left )--—Pole 
lightning arresters on cross-arm and proper method of grounding. 


FIGURE 5—This is a typical elementary wiring diagram for an oil-field 


starter. 


installation indicating normal location of 


secondly, AC current being cyclic in 
nature cannot cause electrolysis, as 
battery action depends upon DC cur- 
rent flowing between the two elec- 
trodes. Therefore, unless rectified, AC 
current cannot contribute to in- 
creased electrolytic action. 


3. Use of Three-Element Overload 
Relay. A typical elementary wiring 
diagram for oil-field starter is shown 
in Figure 5. Standard practice on 
both industrial-type and oil-field 
starters is to provide a two-element 
or two-pole overload relay, usually 
with provision for the addition of the 
third-pole overload element. It is un- 
fortunate that industry requirements 
in oil-field pumping have not estab- 
lished the three-element overload 
relay as standard, with an allowable 
omission price if only two-element 
overload protection is known to be 
adequate. 

As is generally known, it is possible 
for a three-phase induction motor to 
continue to operate, particularly if 
lightly loaded, after the primary of 
a wye-delta or delta-wye transformer 
has been single-phased. Under this 
condition, the theoretical double-cur- 
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rent may occur in the secondary line 
without an overload element if two- 
pole overload protection is employed 
while the motor action on the pecu- 
liar oil-well cycling load may attempt 
to partially re-establish the voltage in 
the secondary phase reflecting the 
open primary. Thus, the motor will 
continue to run with the primary sin- 
vle-phased. 

To provide maximum overload and 
single-phase protection, it is recom- 
overload 


mended that three-element 


protection be adopted as standard 


control on all oil-well pumping 


motors-——particularly size two and 
larger starters (i.e., above 7'% horse- 
140 volts 


total costs of the pumping unit, this 


power, Compared to the 
additional small investment certainly 
seems justified. 


4 Use of Voltage Sensitive Under- 
voltage Relay. Many oil-field control- 
lers depend upon the voltage pickup 
and drop-out characteristics of the 
main line contactor coil for low volt- 
age protection. While some degree of 
low-voltage protection is thus af- 
contactors not 


forded, most line 


functioning primarily as a voltage 


sensitive device, have considerable 


variance in their coil pick-up (seal- 
in) and drop-out characteristics. 


= 


Pick-up values as low as 65 to 75 
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FIGURE 6—Capacitors will greatly reduce line losses permitting considerable reduction in 
transformer and conductor capacity requirements. 


percent of rated line voltage and 


drop-out as low as 45 to 60 percent 
of line voltage are sometimes obtain- 
able. If the contactor tips kiss on 
chatter during near pick-up or neat 
drop-out conditions, this, of course, 
causes considerable pitting and wear- 
ing of these parts. Even depending 
upon the overload relay elements to 
trip out on the high currents during 
low voltage conditions is not consid- 
ered positive low voltage protection. 
This is particularly true if there is 
any power regeneration during the 
pumping cycle or if the overload 
heaters are not properly sized to the 
motor actual full-load current. 

To assure positive drop-out and 


pickup at high values of low voltage 
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FIGURE 7—A vector diagram illustrates the 
effect of capacitors in reducing motor line 
current. 


conditions, it is recommended that a 
voltage-sensitive relay be employed 
in the control circuit. The coil of 
this relay should have definite high 
pick-up and high drop-out character- 
istics in order to provide the maxi- 
mum degree of low voltage protec- 
tion. And as an added advantage, the 
coil of this undervoltage relay should 
be connected in a phase different 
from the coil of the main line contac- 
tor to also provide definite second- 
ary single-phase protection. The 
proper connection of this device in 
the control circuit is shown in Fig- 
ure 5. 

Here again a relatively inexpensive 
device may make considerable differ- 
ence in downtime and equipment 
maintenance costs. 


3. Use of Shunt Capacitors. The 
use of motor-switched capacitors has 
greatly increased in the oilfield dur- 
ing the past seven or eight years so 
that today there generally is not 
much doubt as to their economic jus- 
tification. It has been proven that in 
addition to raising the over-all system 
power factor (which can save con- 
siderably on power bills if a power 
clause is in the 


factor power con- 


tract), capacitors will greatly reduce 
line losses and thereby permit consid- 
erable reduction in transformer and 
conductor capacity requirements. 
More efficient operation of the 
In addition, 
some degree of lightning protection 
is afforded. A typical oilfield type 
capacitor is shown in Figure 6. 


motors will also result. 


Low operating power factor and 
high reactance distribution systems 
can result in: 

1. Excessive voltage drop on the 

line. 

2. Oversized distribution equip- 

ment. 

3. Unnecessarily high power losses. 

With the resultant reduction in line 
current and secondary losses, capaci- 
tors usually will pay for themselves 
in about two years or less. If a power 
factor penalty clause is enforced, the 
time would be considerably shorter— 
perhaps around six months, The 
operating benefits of more efficient 
torques available, 
and reduction in power bill costs will 
continue long after the first cost of 
the capacitors has been amortized. 
Figure 7 demonstrates the effect of 
capacitors in reducing motor line cur- 


motors, greater 


rent. 
In using and applying capacitors, 


WORLD OIL « April, 1957 





Ap: 


Metal to Metal Wear 


is the real villain in sucker rod | 
pump troubles. It accounts for |~ 
most of your repair and pump — 


pulling expense. 


The Martin Idea... 


for getting away from this trouble has always been to make use of 
the best available materials — Natural Rubber for the key material 
in plunger rings; Synthetic Rubber for the key material in resilient 


ball guides for cages. 


The accurately grooved and drilled metal body of 


The Martin Plunger does not touch the barrel. Only the resilient 
rubber and duck rings contact the barrel. This material — with its 
great natural resistance to abrasion as well as its slipperyness-when-wet 
— has a much slower wearing action on the barrel. Most often your 
barrel will not need replacing. These rings have an amazing ability 
to take the kind of abuse that goes with oil well pumping, and this 
means longer runs. Plunger cost is reduced because replacing the 
rings costs only about one fourth as much as a new plunger, and this 


saving is, of course, added to the barrel saving and longer runs. 









The Martin Rubber Guide Cage protects the ball from 
all metal contact except when it rests upon its seat. The ball 
is protected to such an extent that ball and seat life is usually 
doubled. The synthetic ball guide and stop cannot beat out 
because of its resilience. Its life is therefore much greater than 
any metal and you get this longer cage life in addition to 





Patent No P . 
2,591,174 when the occasion does arise. 


No real capital outlay is required to get these benefits because the 
cost of Martin Plungers and Martin Cages is very much the same as 


you are now spending for replacements — sometimes less. 


y 
Cc 


All regular or stroke-thru ROD PUMPS and TUBING PUMPS can 
be equipped with Martin Plungers. Martin Rubber Guide Cages are 
made in all sizes and styles. Write for our catalog No. 4; also see 


Composite catalog for 1956-57. 


JOHN N. MARTIN 
WManupacturer 


9 W. BRADY ee TULSA, OKLA. 


April, 1957 » WORLD OIL For more data on advertised products, use Readers’ Service Cards, last page. 


better ball and seat life. The two guides are easily replaced 














Proved, Then Proved Again 


At one time in the 
history of a certain tribe 
in Africa, a male didn’t 
become a _ full-fledged 
warrior until he single- 
handedly killed a mature 
lion with his spear. 

Even today in remote 
parts of the world, male eo 
members of tribes and 
clans must undergo rugged physical trials, some- 
times excruciating pain, to prove their worthi- 
ness of wearing the mantle of adult responsibility. 

Americans believe in testing, too. Of course, 
our way of life dictates that we place the empha- 
sis on our “warriors” in a pt send way. But 
when they produce something—a new frozen 
food, an automobile, a rifle, a lawnmower, a BB 
gun or a new type of wellhead equipment—the 
product undergoes more rugged testing than any 
Cherokee brave ever encountered. 

No Oil Center Tool Company machinist, engi- 
neer or field man has ever killed a lion single- 
handedly with a spear . . . although a few have 
popped off some wolves in West Texas and a 
couple of bull ’gators in South Louisiana. 

But these men and their equipment run 
gauntlets all the time. 

The gauntlets are problems encountered by 
companies and individuals who drill for oil 
and gas. 

And one big reason why O-C-T equipment 
proves its mettle in the field is because the 
equipment is proven in the shop first. 

O-C-T testing facilities in the Houston head- 
quarters plant simulate field conditions. 

That’s why when you buy O-C-T you buy 
€quipment that has been proven. 


Testing is an impor- 
tant part of all-encom- 
passing O-C-T service. 

Whether it’s a com- 
plete 30,000 pound test 
Tree, a casing or tubing 
head, flange, choke or 
gauge, O-C-T has its 
own gauntlet to prove 
the product’s mettle. 

That’s why you install O-C-T equipment with 
an assurance it will work—for it has worked 
before. 

O-C-T tests all the way down the line. 

There are tests for new designs. 

There are tests for equipment making its 
debut and for equipment that has been 
refurbished. 

O-C-T is test conscious. 

An O-C-T product goes out of the shop 
prepared and ready for the biggest test—the 
field test. 


OIL CENTER TOOL CO. 


Export Representatives: South America — East West Oiltools, 

C. A., Del Lago Hotel, Maracaibo, Venezuela. Address 

Export Inquiries for All Other Countries to P. O. Box 3091, 
Houston, Texas. 











some word of caution should be taken 
into consideration. First, the recom- 
mended practice is to connect the 
capacitors in the motor line to be 
switched with the motor, located be- 
the contactor and the 
motor but ahead of the overload relay 


tween line 
heater elements. This is done to en- 
able the 
ments and standard heater table sizes 
to be used. Secondly, to avoid dan- 


same overload heater ele- 


over- 
voltages due to self-excitation, the 
KVAR capacitor sizes selected should 
not exceed those listed as correspond- 


gerous transient torques and 


ing to the various horsepower ratings 
shown in the application table. These 
values will improve power factor to 
85-95 percent for the load depending 
upon the initial over-all power factor 
for the system. Here are the recom- 
mended capacitor ratings for switch- 
ing with Nema Design C, Open, 1200 
revolutions per minute, oil well 


pumping motors. 


Motor Horsepower Capacitor KVAR 


5 2 
7.5 ; 
10 | 
15 ) 
20 6 
25 8 
0 9 
10) 12 


Third, a time lapse, several seconds, 
should be allowed after switching the 
motor and capacitor off before per- 
sonnel touch the capacitor or starter 
interior in order to allow sufficient 
time for the capacitor charge to drain 
off. Otherwise, possible high discharge 


While 


these currents are not necessarily 


currents may “spark over.” 


harmful, accidents could be caused 


by frightening a man. 


Conclusions. A great many leases 
even some major projects—are being 
installed today without due considera- 
tion being given to the better protec- 
tion and operating results to be ob- 
tained from these five basic engineer- 
ing practices. Far too often low first 
cost becomes the criterion for the 
equipment to be purchased without 
due regard for the extra benefits to 
be gained by a slightly larger expend- 


We 


ber that in producing oil, an ounce 


iture of money. should remem- 


of prevention is certainly worth a bar- 
The End 


rel of cure. 
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Forecasting for Gas Reservoirs 
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FIGURE 5—A plot of the data from Table 2 showing complete forecast of producing history of 
the reservoir. 


at seller’s 
cost) at some time in the future when 
line 


agree to compress the gas 


deliverability against pressure 
has declined to some predetermined 
Before making a_ production 


forecast on gas reservoirs, therefore, 


level. 


it is always a good idea to study the 
gas sales contract involved. 

All gas purchase contracts are sub- 
ordinate to the state regulations as 
to allowable gas production from a 
field. If the latter 
established at the time a forecast is 
made, care must be taken to make 
the 


well or are not 


realistic estimates of allowables 


likely to be established so that the 
constant-rate portion of the history 
may be correctly forecasted. 
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"it'll pay us to replace it 
with an ALDRICH PUMP!” 


Downtime, due to pump failure, is always a costly item. It 
takes the reliability and freedom from maintenance found in an 
Aldrich Pump to eliminate downtime under continuous, heavy 
duty pumping operations. Top performance under these con- 
ditions has earned Aldrich its reputation for building pumps 
of highest quality and dependability. 


The tougher the job . . . the more important it becomes to take 
advantage of our wide experience in providing the petroleum 
industry with pumps for water flood, pipeline, gasoline plant, 
hydrocarbon injection or petrochemical service. 


In the less critical jobs, too . . . it makes sense to call Aldrich. 
The simplicity of the Aldrich Direct Flow design, with fluid-end 
sectionalization, offers substantial economies in both opera- 
tion and maintenance. 


A copy of our new condensed catalog, showing the line of 
Aldrich Pumps is yours for the asking. Write for Data Sheet 100. 
The Aldrich Pump Company, 4 Pine Street, Allentown, Pa. 


Field parts stock is available in Carmi, Ill., Charleston, W. Va., Houston, Tex., Los Angeles, Calif., Odessa, Tex., Tulsa, Okla. 
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Shown above is one of a number of 
Aldrich 5’’ stroke, Triplex Pumps in- 
stalled at a major west coast water 
injection project. These pumps are 
currently handling 35,000 bbi daily 
at injection pressures of 1,000 psi. 


THE 





PUMP COMPANY 





For more data on advertised products, use Readers’ Service Cards, last pace. 
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FIGURE 1—(Left) Morrison Producing Com- 
pany, Fox-Bush project, Butler County. 


FIGURE 2—(Top right) A representative elec- 
tric log and core analysis, Morrison Producing 
Company, Fox-Bush project, Fox-Bush field, 
Butler County, Kansas. 


Fracturing Shoestring 
Sands Successfully 


Producing and injection wells in shoestring 
sands benefit from fracturing. Increased injection rates 


and well productivity result. 


FRACTURING A SHOESTRING sand in 
a water-flood project has proved suc- 
cessful in the Fox-Bush field in Butler 
County, Kansas. This technique is 
unique and has not heretofore been 
attempted in shoestring areas where 
sands are narrow and erratic, al- 
though fracturing has been successful 
in blanket-type formations. The frac- 
turing technique at Fox-Bush has 
been utilized to increase water injec- 
tion rates as well as to increase well 
productivity. 

Morrison Producing Company op- 
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erates the properties in the Fox-Bush 
field and pioneered the shoestring 
sand fracturing method and other 
operators are studying the results. 
Prior to fracturing the properties had 
failed to respond commercially. Since 
fracturing, both production and water 
injection rates have been increased 
and the properties are now operating 
at a profit. 

The properties in the Fox-Bush 
field in Butler County, Kansas, Figure 
1 cover 1980 acres of which 990 
were included in the water-flooding 
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project at the end of 1955. The roy- 
alty interests have been  unitized. 
Water-flooding operations were begun 
in 1943 in Sec. 24, T29S, R5E. The 
project has been developed and ex- 
panded sporadically during the ensu- 
ing years. The Bartlesville shoestring 
sand is flooded at an average depth 
of 2800 feet and has an average thick- 
ness of 36 feet. Analyses of cores 
indicate that the formation had, be- 
fore flooding, the following average 
characteristics: Porosity of 16 percent, 
average permeability, 130 millidarcys, 
oil saturation 25 percent, and water 
saturation 44 percent. A representa- 
tive electric log and a core analysis 
are shown in Figure 2, Analyses of 
cores from wells shown in cross-sec- 
tion A-A, Figure 3 indicate that the 
middle part of the shoestring sand is 
highly permeable and that the lower 
part often is water saturated. The 
delayed drilling of the oil wells and 
the fracturing of edge producing wells 
are techniques that have been used 
successfully on this project and are 
now followed as regular operating 
practices. 


History Before Flooding. The dis- 
covery well in the Fox-Bush field was 
drilled in.1917 in Sec, 17, T29S, RSE. 
Oil was produced by primary methods 
for about six years, after which 
vacuum was introduced into the field. 
Several centrally located plants were 
constructed for processing gas from 
the wells. The natura] gasoline was 
removed from the gas produced under 
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FIGURE 3—Permeabilities 


vacuum, and the residue dry gas was 
used in the field as fuel. Originally 
the derricks were left over the wells, 
which were pumped off the beam by 
individual 20- to 25-horsepower gas 
engines. By the late 1930’s, however, 
most of the wells were operated from 
central bandwheel power. When 
water injection was begun in 1943, 
most of the oil wells in the field had 
been abandoned. The pilot flood used 
some of the original 20- to 25-hp gas 
engines to pump individual wells, but 
most of these engines have since been 
replaced with electric motors. On all 
of the more recent developments, in- 
dividual electric pumping units are 
used exclusively. Data on the annual 
rates of oil production before flooding 
are not available, but 5,149,456 bar- 
rels of oil was recovered before water 
injection by primary production meth- 
ods and by use of vacuum. This is a 
recovery of about 3700 barrels per 
acre from the 1395 developed acres. 


Completing and Operating Wells. 
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The water-input wells are drilled with 
rotary equipment into the top of the 
oil sand. To determine precisely the 
top of the pay sand, the wells are 
cored through an overlying shale and 
into the top of the oil sand. Four and 
one-half or 54-inch casing usually is 
set about one foot into the pay sand 
and is cemented with 100 sacks of 
cement, After the cement has hard- 
ened, the cement plug and the oil 
sand are drilled with cable tools. The 
sand face is washed with water, but 
if the return water is not clear after 
thorough washing, 50 to 100 gallons 
of mud acid are used. The well then 
is connected to the waterline and the 
rate at which water can be injected is 
determined. If the well does not take 
water at a reasonable rate, or if the 
rate of injection slows appreciably 
after the injection of about 300,000 
barrels of water, the well is hydrau- 
lically fractured, using water and 1500 
to 2000 pounds of sand. Water usu- 
ally is injected into most wells at a 


of Bartlesville sand in wells in Morrison Oil Company, Fox-Bush projects. 


rate of 500 to 600 barrels per well 
per day. 

The producing wells are drilled and 
completed in the same manner as the 
input wells. If a well does not pro- 
duce at a satisfactory rate, it is hy- 
draulically fractured, using an average 
of 2000 pounds of sand and 1500 
gallons of lease oil. Oil wells drilled 
along the edge of the field where the 
formation is thin or interbedded with 
shale are hydraulically fractured when 
completed. Since this method of com- 
pletion was adopted, more oil has 
been recovered per well, although the 
water-oil ratio has been increased. 
None of the wells are drilled entirely 
through the sand. Only a few old 
wells have been reworked and used 
in the flood pattern. The inactive 
input wells on the Fox leases will be 
used later to flood the eastern part 
of the lease. 


Source and Treatment of Water. 
During the first four years of water 
injection, an aquifer at a depth of 
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FIGURE 4—Water-treating plant of Morrison Producing Company, Haggert lease, Fox-Bush project, Butler County, Kansas. 


300 feet was the only source of brine. 
In 1947, a well was completed in the 
Arbuckle limestone formation to sup- 
plement this supply. The Arbuckle 
brine was satisfactory but unnecessary 
after input 
wells on the Bush lease and the adop- 


abandonment of some 
tion of new completion and develop- 
ment practices on other leases, re- 
duced the supply water requirements. 

Pumping of water from the shal- 
The 
Arbuckle well now is maintained on 
a standby basis. In 1953, a second 
plant was constructed and four addi- 


low wells is more economical. 


tional supply wells were completed in 
7-inch 
casing set and cemented to the sur- 
The water-bearing formation 
which is about 10 feet thick (known 
locally as the Wreford sandy lime) 
was acidized with 1000 to 1200 gal- 
lons of hydrochloric acid. A three-hp 
submersible pump in each well forces 


the shallow water sand with 


face. 


the water to the surface and thence 
to a settling pond. 

These wells are spaced at wide in- 
tervals along the shoestring, each with 
a daily capacity of 800 to 900 barrels 
of water. They are used also to sup- 
ply water for the drilling rigs. Brine 
produced with oil also is used for 
flooding. Two water-treating plants 
serve the project, one on the Haggert 
lease in Sec. 1, T28S, R5E, and the 
other on the A. E. Fox lease in Sec. 
13, T28S, R5E. The two plants are 
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similar but the Haggert plant is the 
newest and most modern and will be 
described in detail. 

Figure 4 is a pictorial drawing of 
the Haggert plant. The water from 
the tank battery is collected in a 100- 
barrel wooden tank where any oil that 
might have been carried through the 
gunbarrel is skimmed off. From the 
skimming tank the water flows over 
an aerating platform and falls into 
the settling pond to be mixed with the 
water from the supply wells. The 
earthern settling pond, which is lined 
with an asphaltic material to prevent 
seepage is 150 by 85 feet, and is di- 
vided by an earthern baffle through 
which the water flows in two 10-inch 
conduits. Water in the settling pond 
enters a 4-inch floating suction line, 
and a 3- by 4-inch centrifugal pump 
powered by a 7¥%4-hp electric motor 
forces it into the first of a series of 
three wooden, 500-barrel, treating 
tanks. 

The water enters the treating tank 
at the top of a flume that extends 
almost to the bottom of the tank. A 
chemical mixture is added and mixed 
with the water. The treated water 
flows over and then under other 
baffles in the tank before flowing to 
the second tank. The second tank is 
provided with a single baffle under 
which the water passes before rising 
to overflow into the third tank. The 
third tank is not equipped with baffles. 


From it the water flows to four open 
type rapid-sand filters, Sludge is re- 
moved through a line to the settling 
pond. 

The filters are wooden tanks filled 
with graded gravel and filter sand. 
Troughs in the form of a cross at the 
top of each filter provide for the even 
distribution of the incoming water 
and for the collection of the back- 
wash water, A perforated collector 
ring provides for the even flow of 
water from the bottom of each filter 
to the clear-water pond, an earthern 
pit approximately 30 x 30 feet x 6 
feet deep. It is asphalt lined to pre- | 
vent seepage and covered to prevent7 
contamination from dust and debris. 7 
Each filter is equipped with a float] 
that regulates the flow of water to the 
unit and an overflow line to carry the ® 
backwash water to the settling pond. © 
Two centrifugal pumps connected in] 
series or “staged” force the water 
from the clear-water pond into the 
distribution lines at a pressure of 60 
pounds per square inch. However, the 
piping is arranged to permit one 
pump to be used for backwashing the 
filters. 

To provide for greater flexibility of 
operation, the Haggert and Fox tank 
batteries are interconnected, and the 
two plants discharge treated water) 
into a main distribution line. 

An arrangement of floats and elec= 
trodes in the ponds and tanks provide¥ 
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VISCO PRODUCTS COMPANY 
INCORPORATED 
2600 Nottingham at Kirby * Houston 5, Texas 
Telephone: MADISON 3-0433 
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FIGURE 5—Water-flood production history, Morrison Producing Company, Fox-Bush project, 
Butler County, Kansas. 


for the automatic operation of the 
treating and pumping system. 


Results of Flooding. Sporadic de- 
velopment and the delayed drilling of 
the producing have caused 
irregularities in annual rates of oil 


wells 


production which range from a peak 


of about 113,000 barrels of oil in 1946 
to a low of 46,000 in 1953. 

During the first years of flooding 
the injected water channeled through 
the bottom of the sand or through 
the gas sand on top as well as through 
a very permeable section in the mid- 
dle of the sand. This resulted in a 





2The oil production i 
leases. ese figures are based on that area. 





Oil and water produced, water injected by years, bbl. 
Morrison Producing Co. Fox-Bush project 


Year Oil Produced Water Injected Water Produced 
OS See 18,621 274,807 608 
Ee ae es eee 25,839 707,870 13,925 
EE et as oh oA Rn 80,404 1,642,931 231,456 
RNs Sra die «4. RDA & oe 112,792 1,757,418 443,412 
MN ire Rnarlies Sie 6 6a bles 88,806 2,059,574 672,883 
0 ore eee 74,760 3,590,639 693,490 
ae aes Se 97,767 5,410,479 653,273 
RS are cine 68 SO Se He 62,348 3,650,320 723,650 
a err es 50,482 3,072,220 630,465 
. Saar 113,321 2,025,320 474,520 
eee oe re er 45,707 1,300,407 430,740 
SOG. vicanwe ee | 119,077 627,641 256,187 
A ee me ae 185,308 1,604,609 624,625 

Ns. Bald HAvk's Es 1,075,232 27,724,235 5,849,234 
Cumulative production before flooding. .............202eeeeeeees 5,149,456 
es a IR IN 6 6k oc oi dic cece cee sesccccseses 3,691 
Cumulative production by water-flooding..............-5.eeeeees 1,075,232 
Recovery per Gere (99O Gores) . 2. cc ccc ccc ccccccccsccccccces 1,086 
Cumulative total production to January 1, 1956............652++06- 6,224,688 
I SES PLE IIS OE SEE OEE ETS ee 4,462 
Cumulative water injected to January 1, 1956.:...........0-200068. 27,724,235 
Cumulative water produced to January 1, 1956.............05205. 5,849,234 


1Annual primary pg yen ee data not available; water flooding begun. ‘ ‘ 
y primary method included only 1,395 acres of the Morrison Producing Co. 
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Summary of Water-flood Performance 


i— 


2. 

e gre iF 

; = 8 E 

2 os 23 25 a 6 g&2 

a gz 38 35 582 85¢ 

Dec. 31 1943 14 4 2 1430 
Dec. 31, 1944 156 7 7 285 22 
Dec. 31,1945 200 14 13 624 21 


Dec. 31,1946 285 19 13 834 18 
Dec. 31, 1947 285 19 13 1,145 20 
Dec. 31,1948 565 30 13 710 25 
Dec. 31,1949 690 33 20 723 31 
Dec. 31,1950 790 33 23 711 34 
Dec. 31, 1951 790 33 23 774 3% 
Dec. 31, 1952 830 33 23 874 33 
Dec. 31,1953 890 37 15 866 33 
Dec. 31,1954 973 7 9 915 29 
Dec. 31,1955 990 13 20 1,086 26 





large water-injected to oil-produced 
ratio that reached a peak in 195] 
when the annual ratio was 61 to 1 
and the cumulative ratio increased to 
36 to 1. Selective plugging of the 
bypassing zones with cement and 
plastic was tried but was unsuccess- 
ful. A modification of well-completion 
practices by cementing off the top 
gas sand and highly permeable sec- 
tion in the bottom of the sand has 
aided in decreasing the bypassing of 
the water. 

Also a change in the flood pattern 
to take advantage of the more per- 
meable zones, by locating the input 
wells in the middle of the shoestring, 
has resulted in a better flooding effi- 
ciency. During 1954 and 1955, when 
these modifications were first tried, 
the annual water-injected to oil-pro- 
duced ratio declined to 5 to 1 in 
1954, and 9 to 1 in 1955, and caused 
a decrease in the cumulative ratio to 
29 to 1 at the end of 1954, and 26 
to 1 at the end of 1955. The flooding 
from the center of the shoestring 
toward the outside edges appears to 
be most effective on this project. 

The results of water flooding on 
the Fox-Bush project are shown in 
Figure 5. Over 1,075,000 barrels have 
been recovered to date from the 990 
acres included in the project. Al 
though many older leases in the 
southern part of the project have 
passed their peak rate of production 
and some have been abandoned (ap- 
proximately 800 acres had been aban- 
doned by 1953), the project reached 
a new peak rate of production im 
1955 that was more than 50 percent 
above the earlier year, Even greater 
production is anticipated for 1956. 
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the Bureau of Mines, Bartlesville, Okla., and is 
based on Information Circular: ‘‘Water Flooding 
of Oil Sands In Butler and Greenwood Counties, 
Kansas,’’ by J. P. Powell, March, 1956. 
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AXELSON 


OPERATORS CONTROL CORROSION 
AND PARAFFIN WITH HOL-O-RODS 


Close control of corrosion and paraffin conditions ’way 
+ down below is being practiced by the two operators on 
this page, with the help of Axelson HOL-O-RODS. 
At left, Carter Oil Company Production Foreman Bill 
Dancy is supervising the running in of 1” HOL-O-RODS 
at J. Detrich #8, Trapp Pool, Kansas. Damage to equip. 
ment caused by troublesome conditions is substantially 
reduced by injecting corrosion inhibitor 2100 feet down 
through these hollow sucker rods into the reservoir. The 
same HOL-O-ROD installation is being used at the nearby 
J. Detrich #5. 





PARAFFIN CUTTING. Injection of a paraffin solvent 
through Axelson HOL-O-RODS is being dis- 
cussed by (1. to r.) Jim McKenzie, Axelson rep- , 
resentative; Ernie Brant, Axelson District Man- ff’ 
ager; and Marlin Archer, pumper for Carl I. / f 
Olsen, producer. Located at Lake Houston, / j 
Texas, this well (State Lease Taylor #1) is / 
using an Axelson plunger pump set at 5000 feet, 
and a complete string of Axelson HOL-O-RODS. 



















FIRST ONE-PIECE NON-WELDED hollow 
sucker rod in the field is the 
Axelson HOL-O-ROD, pictured 
above in two stages of manu- 
facture. To avoid breakage re- 
sulting from the common prac- 
tice of fabricating rod ends 
separately and then welding the 
ends to the rods, Axelson works 
the rods all in one piece, up- 
setting the ends, as shown in 
the left cross-section, and then 
re-drilling the hollow portion. 


For more data on advertised products, use Readers’ Service Cards, last page. 


CHECK VALVE to prevent the back 
flow of well crude through 
HOL-O-RODS can easily be in- 
stalled at the lower end of a 
rod string by using a standard 
coupling with a spring-loaded 
ball and seat, as shown in 
above cutaway drawing. Be- 
yond this check, the injected 
fluid is ported to the annulus 
through drilled holes in a HOL- 
O-ROD Pony Rod. Axelson rep- 
resentatives can supply details. 





AXELSON HOL-0-RODS were developed for use 
in hot oil treatment of oil wells to con- 
trol paraffin, for chemical injection in 
corrosion control, for diluent injection 
to aid in the production of extremely 
viscous crudes, and for treating two- 
zone pumping wells. 

These applications have created an- 
other use for HOL-O-RODS: a means 
of determining bottomhole pressures 
by application of pressure bombs di- 
rectly at the surface of the well. Still 
other uses are constantly being found 
by men in direct contact with produc- 
ing problems. 
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QUICK FRAC. Shown supervising their first “River Frac” in Osage 
County, Oklahoma, are two district production superintendents for 
National Associated Petroleum Company—Bud Shewmaker (stand- 
ing) and Pete Clark Jr. (kneeling with cap). It took only 38 minutes 
to frac the formation at 2500 feet with 1562 bbls. of sand, water, and 
mud acid. An Axelson 2 x 14% x 10’ 2” Sure-Seal Pump with double 
Axloy valves and a 44” chrome-plated grooved plunger produces this 
well (Rodeo Anticline #5-6). These pumps are standard equipment 
for most wells in the Osage. The sucker rods at lower left are 
Axelson #60 5”. 





OLD FRIENDS. On board the “Gulf Pride” at Caddo Lake, 
Louisiana, are two longtime friends: Cleon Worley, Axel- 

son District Manager and Axelson employee of 32 years, 

and M. V. Daniels, Assistant Area Superintendent for 

Gulf Refining Company. Daniels has served Gulf for more 

than 27 years in this territory. In this time he has used 
virtually every kind of pump Axelson has ever made. His 

wells range in depth from 900 to 6300 feet, and hole con- od 
ditions vary from “problem children to little angels.” 


“DO-IT-YOURSELF.” The Texas Company’s #11 at Black 
Mountain, Wyoming, was losing production. The Axel- 
son Sure-Seal 2” bore Rod Pump (API, RWT type) was 
pulled and checked out O.K. The crew wanted to pull the 
tubing wet to check it for leaks, but didn’t have a drop 
valve. They made one out of the Axelson cup hold-down, 
and it did the job. Pictured pulling the well are two 
members of Dick’s Well Service out of Powell, Wyoming 
(1. to r.): Clark Rook and Joe Mosebar. 
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Specify AXELSON for 
Subsurface Pumps 


Sucker Rods 
Stuffing Boxes & Packing 
for 
better production 


Division of U. S. Industries, Inc. 
6160 South Boyle Avenue, Los Angeles 58, California 





Where to buy Axelson Production Equipment: 


CALIFORNIA: Axelson stores at Bakersfield, Coalinga, Huntington Beach, Long Beach, Orcutt, Santa Fe Springs, Taft, 
Ventura; Hickey Pipe & Supply Co. (Sucker Rods) + MID-CONTINENT: Jones & Laughlin Steel Corporation, Supply Divi- 
sion (Headquarters, Tulsa) ROCKY MOUNTAINS: Jones & Laughlin Steel Corporation, Supply Division; Great Northern 
Tool & Su; ply Co., Billings, Montana + CANADA: Jones & Laughlin Steel Sales Co. Ltd., Calgary; Dominion Oilfield Sup- 
ply Co. Ltd., Calgary + MEXICO, D. F.: Wells Fargo & Co. Express, 8. A. + RIO DE JANEIRO, BRAZIL: MAQUIP (Commercial 
de Maquinas e Equipamentos) 8S. A. + LIMA, PERU: Gross Equipment, 8. A. + LA PAZ, BOLIVIA: Del Prado & Compania, 
Ltd. + BUENOS AIRES, ARGENTINA: Adrian Bolland & Cia., 8S. R. L. « BARCELONA, VENEZUELA: Servicios Industriales, C. A. 
* MARACAIBO, VENEZUELA: Servicios Industriales, C. A. * BOGOTA, COLOMBIA: Servicios Industriales, C. A. * TRINIDAD, 
B. W. |.: Industrial Agencies, Ltd. 


For more data on advertised products, use Readers’ Service Cards, last page. 219 
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Closed Systems Protect Flood Water 





FIGURE 1—Type of vessel used as gas separator and sand trap in small capacity low injection 
pressure flood. 


Here are two examples of how closed or pres- 
sure injection systems were effectively and economically 
applied to specific water-flood operations. The require- 
ments, equipment, problems and solutions of a small ca- 
pacity, low injection pressure flood and a high capacity, 


medium injection pressure system are discussed. 
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By L. E. SHARP 
Shell Oil Company 
Corpus Christi, Texas 


WATER-FLOOD OPERATORS in several 
fields in Duval County, Texas, enjoy 
at least one advantage not often 
found in other locations—a large 
supply of underground water that is 
compatible without treatment with 
water found in most of the oil pro- 
ducing zones. Water from the Cole 
sand is available in many locations 
at rates as high as 4000 barrels per 
day from pumping fluid levels of 600 
feet to 1000 feet. Complicated water 
treating plants are not necessary, as 
proved by the fact that receptivity of 
injection wells in this locality remains 
constant over comparatively long 
periods. 

The principal pitfall to avoid is to 
keep flood water free of oxygen con- 
tamination in order (1) to minimize 
corrosion of the injection system, and 
(2) prevent plugging of the injection 
well bores by the products of corro- 
sion, i.e., iron oxide or plain old rust. 
The closed or pressured injection sys- 
tem has proved to be an economical 
and satisfactory method to attain 
these ends, The form that such sys- 
tems may take is governed almost en- 
tirely by the injection pressure and 
daily volume required. 

Shell Oil Company has installed 
during the past three years two sys- 
tems which are representative of a 
comparatively small capacity low in- 
jection pressure system and a large 
capacity, medium pressure system. 


Shell-Duval Ranch Company 
Flood. This small capacity, low in- 
jection pressure flood is located on the 
west side of the North Government 
Wells field and consists of 10 injection 
wells and 9 producers in the North 
Government Wells sand. Maximum 
desired injection rate per injection 
well was determined from reservoir 
studies to be 200 bpd and the pilot 
tests indicated this volume could be 
injected at surface pressures from 0 
to 100 pounds per square inch. Ac- 
cordingly, a system capable of inject- 
ing 2000 bpd at 150 psi or less was 
installed. 
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MMCEL 


McNamar Joy-Gas Compressor units are available in one, two or 


four cylinder models. The four cylinder unit is rated up to 400 horse- 
power with one, two, three or four stages of compression, developing 
pressures up to 2,000 psi. The overall weight of this unit is 45,000 pounds. 


Single cylinder, single stage units are rated to 100 horsepower. The 
two cylinder, single or two stage units are rated to 200 horsepower. 


The McNamar-Joy unit is complete with rugged Joy compressor, 
gear reducer or belt drive, engine, cooling system, scrubbers, piping and 
safety controls mounted on a single structural steel skid. 

The unit is extremely portable and can be moved on a tandem semi- 


trailer without disassembling. The arrangement of the equipment allows 
easy access to all parts for low maintenance costs. 





McNamar Portable ne Joy Compressor Unit is low in cost 
and is available » purchase, rental, or rental purchase 

GASOLINE PLANT option basis 

The McNamar portable gasoline plant ‘Call, write or wire McNamar Compressor Division 
for further ‘formation 


is designed for flexible application 
and automatic operation. Simplicity 
of design assures dependable opera- 
tion and low maintenance costs. 














De-Sulphurization Plants Glycol and Solid Dessicant Units 


McNAMAR BOILE NK CO. 


BOX 868 — TULSA, OKLAHOMA TULSA CHerry 2-6291 


* 


1957 » WORLD OIL For more data on advertised products, use Readers’ Service Cards, last page. 221 


McNAMAR 





ii, 












































































































LEGEND To 8 injection Wells : 
——Woter Lines Valve a } 
Supply ——-Electric Control Lines =De Check Voive * 
no @® woter Meter Fe 
Contritonel ' 4 
’ ¥ * 
Pump = | ap ae ‘Injection Manifold 
r Filter 
| Sond Trap * Mendozo Lease : 
| Triples pune To 7 injection Wells 
| 4 7 HE : 
| 4 * is { fe Injection Manifold *1 
33 33 f ! Hubbord Leose 
sei {,o i To & Injection 
i i at . i Main Field injection Line 
j nm 
, j al #|! 
! 3 nn Y 
> wee Se pik: 
Tra ID \ Tries Pomp ey 
| : ‘i: \ #2 j 
/ | Stond~by Supply Well 
4 j : 
| ; . i 
Bis | Centro! | % 
Ree Beam Pump 4 
t,, 





FIGURE 2—A schematic layout of a high capacity, medium injection pressure flood. Electrical centrifugal pumps in supply wells 1 and 2 main- 
tain 20 to 80 pounds per square inch on sand traps and triplex pump suction. All pumps are controlled from a central control panel. 


In order to reduce installation and 
operating costs, the injection system 
surface power pumps were eliminated 
from the design by combining the 
function of lifting water and supply- 
the 


operated supply well pumps. 


ing injection pressure in beam 
To ac- 
complish this, it was only necessary 
to provide some additional capacity 
in the pumping equipment to over- 
the back at the 


caused by surface injection pressure 


come pressure well 
at the input wells. Based on a maxi- 
mum of 100 psi at the injection wells 
and an estimated 50 psi average fric- 
tion loss in lines, the total back pres- 
sure of 150 psi was equivalent to 
approximately 300 feet of additional 
lift on the supply well equipment. A 
good stuffing box is required at the 
supply well to hold back pressure due 
to injection. To provide flexibility 
and continuity of operation, two sup- 
ply wells were completed and 
equipped to pump from 1000 feet as 


follows: 


Pump 334” bore TSL 
Tubing—4” regular 
Rods—72” 


Pumping Unit—54” stroke, 114,000 in. 
lb. torque rating driven by single 
cylinder gas engine 


Maximum Capacity—1300 bpd each. 


Each supply well produces into a 
125-psi vessel which acts as a sand 
trap and gas separator to take out 
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the small amounts of sand -and in- 
combustible gas produced with the 
Cole sand water. Figure 1 illustrates 
the type of vessel used for this pur- 


pose. The bottom is equipped with 





jetting nozzles for removing accu- 
mulated sand and a gas vent trap 
About 
the 
Author 
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McPherson, Kansas. Since then 
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ties in the mechanical engineer- 
ing sections throughout Kansas, 
Illinois, Oklahoma and Texas. 











the vessel 


while maintaining the required in- 


allows gas to vent from 
jection pressure. An injection well 


manifold incorporating a master 
meter, individual well meters, strain- 
ers, checks, flow regulating valves 
and pressure gauges, all 125 psi test 
material, is also shown. 

Normally each supply well pro- 
duces 900-1100 bpd and _ injection 
well pressures range from 0 to 60 psi 
at the A 3-inch line, ap- 


proximately one-half mile long, con- 


manifold. 


nects the two supply systems, but is 
used only when one supply system is 
Under this 
condition pump speed on the work- 


shut down for repairs. 


ing system is increased, and approxi- 
mately 75 percent of normal capacity 
can be maintained at all injection 


wells. 


During the past two years this sys- 
tem has been in operation, very few 
deficiencies have developed. Abnor- 
mal sucker rod box wear has become 
apparent and is being corrected by 
hard 


amounts of 


installation of rubber guides. 
Small 
carry over the sand traps when 4 
corrosion inhibitor was first injected 
at the supply wells. This caused stop- 
ping of the injection well meters and 
was corrected by reducing the chem!- 
cal injection rate to the minimum 
needed for protection. Surprisingly, 


sand began to 
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BOTTOM DISCHARGE VALVES 


Wet jobs are caused by a pump that is stuck so tightly in the tubing 
string that it cannot be unseated with the sucker rods. The sticking is most 
commonly caused by sand settling around the pump barrel above the hold- 
down. The worst hazard occurs in a stationary barrel bottom anchor pump, 
where the sand can fill in all the way to the top of the pump. 


It has long been known that a bottom discharge valve would keep the 
area between the pump and tubing free of sand by discharging a portion of the 
produced fluid at the hold-down. As long as the upward velocity of the fluid 
exceeds the settling rate of the sand, the annulus remains clean. 


Prior to the introduction of the Oilmaster Model 63, bottom discharge 
valves have not been as dependable a unit as the other components of the 
pump. Still, they were in common use by operators who preferred to pull a 
pump prematurely if necessary, rather than risk pulling a string wet. 


The Model 63 represents an entirely new approach to the pump valve 
design problem, and has overcome the weaknesses that previously existed. 
Numerous improvements have been made that can best be appreciated by 
a demonstration. Call your Oilmaster representative and ask him to bring 
out a Model 63 on his next call, or better, ask him to insure you against wet 
jobs by having him install them on all your stationary barrel bottom anchor 
or Multiple Tube Fluid Packed Pumps. Try them on long stroke pumps too, 
to eliminate the need of a top seal element. 





FLUID PACKED PUMP CO. 
Main Office and Plant, Los Nietos, California 
Distributed by the National Supply Co., Pittsburgh, Pa. 
Export: The National Supply Co., Export Division, 
600 Fifth Avenue, New York 

Co-Distributors: Union Supply Company, 











Beacon Supply Co., Industrial Supply Co. 











there has been no difficulty with the 
stuffing box resulting from the sur- 
face injection back pressure required. 


Shell-Hubberd-Mendoza Flood. 
This flood is located on the east side 
of the Loma Novia field, and is rep- 
resentative of the high capacity, 
medium injection pressure systems. 
It consists of 25 injection wells and 
25 producers in the Loma Novia sand 
at approximately 2750 feet. Reser- 
voir conditions indicated that an in- 
jection rate of 300 bpd per input 
well would probably be the maximum 
desirable and subsequent tests indi- 
cated this rate could be obtained at 
maximum input pressures of approxi- 
mately 500 psi. Accordingly, a plant 
capable of supplying 8000 bpd at 600 
psi was installed. 


Supply Well Equipment. For a 
plant of this size, the use of beam 
pumps as the source of lift and in- 
jection pressure was found to be 


uneconomical because six supply 


wells would have been required, 
three of which would have had to be 
drilled. In order to insure flexibility 
and reliability of delivery, three sup- 
ply wells were completed, two of 
which are equipped with electrical 
centrifugal pumps, and one with a 
beam operated pump. The electrical 
centrifugal pump equipped wells fur- 
nish the normal requirements, and 
the beam well is normally used for 
standby or emergency. The electrical 
centrifugal pumps are 40 horsepower, 
23 stage, capable of delivering up to 
4000 bpd with 650 foot lift and zero 
pressure into the sand traps located 
at the pump station. The probable 
working fluid level was determined 
by fluid level drawdown tests using a 
temporary beam pump, and design of 
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the electrical centrifugal pumps was 
based on these tests. The standby 
beam pumped well produces into a 
600 psi sand trap located near the 
well and thence directly into the 


main field water injection supply 
line. This well has furnished 800- 
1000 bpd during the past six months 
when only a few injection wells have 
been operated. It may also be used 
in conjunction with one _ electrical 
centrifugal pump whenever a total 
daily capacity of 4000 to 5000 bar- 
rels is required in the operation. 


Pump Station and Power Supply. 
Figure 2 shows a schematic layout of 
the system and pump station, and 
Figures 3 and 4 show outside and 
inside views of the pump station. 
Normally, each electrical centrifugal 
pump feeds through its own sand 
trap and filter to the suction of an 
electrically driven triplex 50-hp 
pump. The piping arrangement pro- 
vides for jetting sand from the traps 





FIGURE 3—General view of pump station showing separator-sandtraps and sand filters. Transformer bank shown supplies triplex pumps only. 
Electrical centrifugals are supplied from banks located at well site. 


and for backwashing the filters and, 
in addition, provides that either elec- 
trical 
switched to feed either power pump. 
Each power pump is sized and the 
belt drive ratio has been selected to 
approximately 3700 bpd. 
Thus, each electrical centrifugal 
pump, when held down to this de- 


centrifugal pump can _ be 


deliver 


creased output, will create a_pres- 
sure varying from 25 to 80 psi at 
the triplex suction, depending on the 
fluid level in the supply well, condi- 
tion of the filters, and other factors. 
It is significant to note that positive 
pressure on the triplex pumps, filters 
and traps results in unusually smooth 
operation and prevents any _ possi- 
bility of air contacting the water sup- 
ply and creating corrosion and well 
plugging problems. 

It would have been possible to 
select electrical centrifugal pump 
equipment capable of lifting the sup- 
ply water and also putting up the 
600 psi maximum desired surface 





FIGURE 4—Interior view of pump room. Note safety float switch on suction riser. 
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‘‘Universal’’Aptly Describes 


Range of Applications of 
BAKER Retainer Production Packer 












2 ih 


pases Weeee 





a fT ee S| SEE 

















Baker Retainer Production Packer 
Product No. 415-D 


Baker Locator Tubing Seal Assembly 
Product No. 442-E2 


ADVANTAGES of the 
Baker Retainer Production Packer: 


1. Forms positive, leak-proof pack-off 
against any pressure differential from 
either above or below the packer that 
is safe for the casing. 


2. Pack-off achieved without excessive 
set-down tubing weight, or tubing in 
tension. 


3. Permits tubing string to be anchored 
to the packer, released from the packer, 
or completely removed from the 
packer, all at the discretion of the 
operator. 


4. Complete removal of the tubing 
string from the packer will not disturb 
the isolation of the zone below the 
packer, provided the pressure differen- 
tial is from below the packer. 


5. Pack-off remains leak-proof under 
conditions of high temperature, even 
under pressure differentials that 
exceed the safety limits of the casing. 


6. Can be set on wire line, tubing or 
drill pipe. 


In practically every production 
application the Baker Retainer 
Production Packer has earned the 
designation “Universal” Type; and it 
appears also to be the answer to many 
future production problems. 

The range of applications is further 
broadened by its ability to hold high 
pressures from above or below—at rec- 
ord or shallow depths—even under 
temperatures in excess of 300 degrees 
Fahrenheit. 

Because it can also be used success- 
fully as a squeeze tool, it is ideal for 
testing, acidizing, formation fracturing, 
squeeze cementing, and other opera- 
tions required in the completion or 
work-over phases of a well. 

The following actual field records of 
general production, as well as supple- 
mental applications of this “Universal” 
Type Packer may indicate a solution to 
your well problems: 


PRODUCTION APPLICATIONS 


Single-Zone Production— More Baker 
Retainer Production Packers are used 
for single-zone production than for 
any other application— proof of their 
increasing and widespread usage in a 
field previously dominated by retriev- 
able type packers. 


Dual-Zone, Single-Packer Application— 
The majority of dual-zone applications 
of the Baker Packer are single-packer, 
dual-zone installations. Because of its 
remarkable ability to maintain the 
absolute separation of two zones, this 
packer is widely known and accepted 
as the ideal dual-zone packer. 


Dual-Zone Production (Baker Selective 
Hook-Up), Two-Packer Installation — This 
efficient hook-up enables the operator 
to produce (pump or flow), treat (for- 
mation fracture, acidize, etc.), or test 
either zone selectively through the 
tubing, while simultaneously produc- 
ing the remaining zone through the 
annulus. The switch in flow, or selec- 
tion of a zone for treatment, is accom- 
plished at the discretion of the opera- 
tor, using an instrument line. 


Permanent-Type Well Completions — Long 
recognized as the world’s most perma- 
nent production packer, the Baker 
Retainer Production Packer was 
accepted early in the development of 


(Advertisement) 
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this new completion idea as OUT. 
STANDINGLY FIRST for Permanent- 
Type Well Completions. 


Parallel Tubing Installations—When a 
single packer is used, each tubing string 
can be run or pulled independently of 
the other, and by using a special 
Anchor and a Latching Sub, the short 
string can readily be anchored to the 
long string. 

When two packers are used, each 
string is run or pulled separately, how- 
ever, the long string must be run first, 
and the short string pulled first. Either 
the single-packer or the two-packer 
installation features a full opening to 
the lower zone for use of all permanent 
completion-type tools. 


Off-Shore Installations—The Baker 
Packer is used in conjunction with a 
storm choke to prevent loss of produc- 
tion due to accidental damage to 
surface connections of off-shore instal- 
lations. Permanence, plus the ability of 
the packer to hold mud weight above 
the packer are additional factors that 
recommend its use in this application. 


SUPPLEMENTAL APPLICATIONS 


In addition to its use in practically 
every type of production application, 
the Baker Retainer Production Packer 
can also be used effectively as a squeeze 
tool in the following wide variety of 
“Supplemental” applications that 
might be required in the completion or 
work-over phases of a well: 


Testing — As many as ten Baker Packers 
have been used in a single well for an 
efficient, complete bottom-to-top test- 
ing program. Ability of the packer to 
withstand reverse in pressure differen- 
tial from high-pressure acid squeeze to 
swabbing enhances its use as a success- 
ful testing tool. 


Acid Squeeze, Formation Fracture, or 
Squeeze Cementing— Use of the Baker 
Packer as a squeeze tool in either the 
initial completion or during subsequent 
work-over is widespread, due to elimi- 
nation of the unnecessary additional 
expense of running a separate squeeze 
or testing tool. 


Water Flood or Gas Injection—The per- 
manence of the Baker Retainer Pro- 
duction Packer, plus the advantage of 
a free tubing string, make it a superior 
packer for secondary recovery instal- 
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lations. The packer has also been used 
in dual-zone wells where one zone is 
produced, with simultaneous injection 
into the other. 


isolation of Annulus—The Baker Packer 
is corrosion resistant. This feature, 
plus the fact that the packer permits 


removal of the production string with- 
out disturbing the isolation of the zone 
below the packer (pressure differential 
must be from below the packer) make 
it an ideal packer for use in corrosive 
areas where protection of the casing 
above the producing zone is of great 
importance. 


Bridge Plug, Temporary or Permanent— 
The Baker Packer acts as a one-way 
bridge plug whenever the tubing is 
removed from the well, provided the 
pressure differential is from below the 
packer. It can easily be converted to a 
temporary two-way casing bridge plug 
or a permanent bridge plug. 





POPULAR APPLICATIONS OF: the Baker “Universal” Type Retainer Production Packer 
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SINGLE-ZONE Fig. 1.—Illustrates Packer set 
in casing with Locator Tubing Seal 
Assembly and Production Tube installed 
for single-zone production. 
PERMANENT-TYPE WELL COMPLETION Fig. 2 
—Illustrates typical Permanent-Type Well 
Completion Hook-Up showing perforat- 
ing operation through and below the 
packer. 

DUAL~-ZONE, SINGLE PACKER Fig. 3—Illus- 
trates Packer set in casing with anchored 


How to get complete information... 


A new 72-page catalog supplement is nuw avail- 
able on the Baker Retainer Production Packer 
and its many features and applications. Address 
any office, or ask your Baker representative for 
Baker Catalog Supplement No. 502. 
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production string for dual-zone produc- 
tion. Tubing can be released from packer 
by rotating to right. 


DUAL-ZONE, PARALLEL STRINGS, SINGLE 
PACKER Fig. 4—Illustrates the simplest 
form of parallel string installation. A vari- 
ation permits anchoring short string to 
long string, if desired. Note full opening 
to lower zone for use of all permanent 
completion-type tools. 
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Fig. 5 


DUAL-ZONE, PARALLEL STRINGS, TWO 
PACKERS Fig. 5—Illustrates two-packer 
parallel string installation with each zone 
confined to its individual tubing string, 
with full opening to lower zone for use 
of all permanent completion-type tools. 
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FIGURE 5—Interior view of control room. It includes ammeters indicating current in each elec- 
trical centrifugal pump and a four-pen recorder which graphs injection system pressure and 
water volume from the three supply wells. 


pressure at an appreciable saving in 


installation cost. However, investiga- 
tion showed that the inherently lower 
efficiency of the electrical centrifugal 
pump as compared to the triplex, 
would have wiped out these savings 
through increased power consumption 
long before it is anticipated the flood 
will be abandoned. 

Power 1s supplied to the triplex 
pumps at 440 volts by a 112.5 KVA 
bank located adjacent to the plant. 
Each electrical centrifugal pump is 
supplied though a 45 KVA bank at 
t40 volts by extension of the 12,000 
volt primary to the well site. The 
beam operated supply well takes 


power from the lease power distri- 


bution system which also powers the 


pumps at producing wells, 


These in 


Instrumentation. Control of the 
supply wells and the triplex pumps 
is centered at the pump station in the 
control panel pictured in Figure 5. 
Control circuits at 110 volts are un- 
derbuilt on the power line poles to 
operate relays at each supply well. 
turn operate the contac- 
tors which close and open power cir- 
cuits to the pumps. Ammeters for 
indicating current in each electrical 
centrifugal pump are located on the 
control panel, These indicate the op- 
erating condition of the pumps 
whether shorted, stuck, or running 


normally. They are connected 
through control lines and current 
transformers to the power supply at 
the well. 


A four-pen recorder is located on 





FIGURE 6—Typical injection well manifold showing proximity to tank battery. Master meter at 
extreme right measures incoming water to manifold. 
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the panel. One pen records discharge 
pressure on the injection system, 
while the other three water 
volume produced from each of the 


record 


three supply wells. These latter pens 
are the electrical impulse type and are 
actuated by switches built into the 
positive displacement master meters 
in each supply well line. Each meter 
is fitted with a special cam on the 
ten barrel position of the meter reg- 
ister that actuates the switch and 
thus causes a pip to register on the 
chart for each ten barrels produced 
by each supply well. Meters for the 
electrical centrifugal pumps are |lo- 
cated on the suctions of the triplexes, 
Impulses from the beam supply well 
meter are transmitted approximately 
one-half mile to the recorder over 
control wires. 

Each triplex pump is equipped 
with high discharge and low suction 
pressure shutdown devices. In addi- 
tion, a ball float switch is provided 
on the vertical leg of the suction to 
each triplex to insure that the pump 
cannot operate without water in the 
suction line. 


Injection Well Manifolds. A_five- 
inch main line connects the plant to 
four injection well manifolds located 
adjacent to tank batteries serving the 
leases. Each manifold is supplied 
through a master meter and each in- 
jection well connection is equipped 
with plug valve, check valve, meter, 
adjustable choke valve, and pressure 
gage. In addition, a bull plugged tee 
is provided in each line to provide a 
connection for occasionally testing 
the meter against a standard. Figure 
6 shows the arrangement of a typical 
manifold. Manifolds were located 
near tank batteries for the purpose 
of saving operator’s time in the field. 
One stop at each of four locations 
allows him to gage and run tanks, 
read injection meters and adjust in- 
jection well input as required. 

Initial start-up of the plant was 
early in 1956. Full capacity operation 
was maintained only for about 60 
days to insure that the system would 
function as designed, After this time, 
the, plant was shut down to await 
offset operators whose flooding facil- 
ities were not complete. Partial 
capacity has been supplied by the 
standby beam well and full capacity 
injection is expected to be underway 
early in 1957. Performance of the 
system was excellent during the short 
test period. —The End 
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COMMERCIAL PRODUCTION OF crude 
oil has been discovered in North and 
West Africa during the past two years, 
far distant from previously-known de- 
posits in the Suez graben area of 
Egypt and several small fields in 
French Morocco and northern AI- 
geria. Sizable oil fields have been 
found in widely separated coastal 
points in West and Southwest Africa, 
in French Equatorial Africa and An- 
gola. Recent oil discoveries in Nigeria 
await further evaluation before their 
economic worth is known. Promising 
indications of oil have been encoun- 
tered in the Cameroons and in Sene- 
gal. Four oil discoveries and several 
natural gas finds have occurred in 
remote inland Algeria. Further evalu- 
ation drilling must be done before 
major pipe line projects essential to 
moving the newly-found Algerian 
crude to European markets can be 
justified. 

However, one of the Algerian oil 
discoveries may be a major reserve. 
In any event, the importance of these 
new fields has been compounded by 
the blocking of the Suez Canal. The 
canal would not be a factor in the 
export of crude from North and West 
Africa to Europe. Hence, European 
nations without adequate domestic 
crude supplies are watching African 
oil exploration results closely. 





This seismic party is preparing to leave its Algerian Sahara Desert camp on a survey operation. 
In the immediate foreground is a portable drilling rig. The Compagnie des Petroles d’Algerie, 


in whi - . : : iat oi , 
in which the Royal Dutch Shell Group has a 65 percent interest, is actively engaged in the Algeria. The most promising discov- 


ght exploration of more than 60,000 square miles of Algerian Sahara. Considerable reconnaissance 5 “ht a 
jot work has been carried out in the neighborhood of El Golea, about 435 miles south of Algiers. ry to date in Algeria is the new field 
no Geophysical and gravimetric survey groups have been in operation since the beginning of 1954. found by Societe Nationale de Rech- 

a erches et D’Exploitation des Petroles 
¢ mir en Algerie (SN REPAL) at Hassi- 
ippin? Messaoud 1. Capital of the company 


king 


ail : 2 > is 50 percent in the hands of the 
y Africa Success Highlighted Algerian government and 48.45 per- 
cent owned by the French Bureau de 

By Blocking of Suez Canal Recherches de Petrole. The location 
is in the remote eastern Sahara des- 

ert, 63 miles southeast of Ouargla in 

a vast open area called the Grand Erg 

rr P A — » 4 Oriental. 

Promising new oil discoveries in the continent’s Location of the test well reportedly 

northern and western regions are undergoing rapid de- was made on the basis of refraction 
By ; i - seismic data, with the lower Triassic 

velopment. Recent Algerian find may prove to bea MajOr beds in which shows had been found 
crude reserve. in other remote Algerian wildcats 
being the target. The Hassi-Messaoud 

test was one of the rankest wildcats 

—_— ever drilled, being about 60 miles 


° 
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demands the best in casing a 
... and the best available m8 
is SPEEDTITE 

bar! 


Yes, Youngstown’s Speedtite Oil Well Casing is the modern 
answer to problems encountered in drilling to greater and 
greater depths. When field conditions become increasingly 


and 
195 


difficult, specify Speedtite Casing because it: of : 
@ provides the necessary strength and ruggedness to hav 
take the increased punishment feet 

@ offers faster, safer, more economical setting of long 
strings abo 
@ guards against joint failures ity. 


@ handles even the most difficult jobs with ease tial 


For satisfactory field performance, Oil Country Tubular beer 
Goods must be of the highest quality. Recognizing this fact, 
Youngstown rigidly quality-controls all steps in its com- 
pletely integrated operations. ( 


From off-shore drilling sites to the deepest wells in the can 
Southwestern oil fields, Speedtite is busy on the job. Why nte 
not let the Youngstown representative show you the many 
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from the nearest deep test and 200 
miles from the nearest production. 
The well was spudded in in 1956 and 
was completed in January, 1957, at a 
total depth of 14,508 feet. 

At 5100 feet, the well was reported 
in Cenomanian strata. At 7635 feet, 
it had drilled into Triassic beds, and 
flowed nine barrels of salt water on 
a two-hour drillstem test at that depth. 
In lower Triassic, good oil shows 
be found. At 10,925 feet, 
quartzitic sandstone was cored, satu- 


began to 


rated with oil. On a drillstem test 
from 10,922 feet to 11,040 feet, the 
well flowed at the rate of about 15 
barrels per hour. Considerable coring 
and testing followed. By November, 
1956, the test had penetrated 459 feet 
of saturated lower Triassic oil sand, 
having reached a depth of 11,381 
feet. The crude is reported to be 
about 35 gravity and of good qual- 
ity. Many estimates of the poten- 
tial of the Hassi-Messaoud well have 
been reported, varying widely up to 
6280 barrels per day. 

Only further development drilling 
can determine the outcome of _ this 
interesting discovery. The pay zone, 
bing non-marine lower Triassic, 
either of lacustrine or aolian origin, 
is suspect, since Triassic rocks have 
produced oil in very few places in 
the world, such as the Peace River 
area of Western Canada and in some 
Argentine localities. 


The Triassic has also been found 
productive at Talemzane in Algeria 
recently, 175 miles northwest of Hassi- 
Messaoud 1. The 


Algeria 


been found to be very erratic 


lower Triassic in 
eastern and in Tunisia has 
fairly 
thick in some places and totally ab- 
sent in others, as may be expected of 
a sand of aolian or lacustrine deposi- 
tion. However, it may be found that 
an unconformity governs such Alge- 
rian Triassic oil deposits—and to sell 
short unconformities as oil traps would 
be tantamount to minimizing the im- 
portance of such fields as East Texas 
and Oklahoma City. 

SN REPAL is drilling a long step- 
out well, Hassi-Messaoud 2, located 
seven miles south-southeast of No. 1, 
teported drilling in the Tertiary at 
309 feet in late February, 1957. This 
well should much 
whether this remote find is to have a 
Pipe line outlet under way at any 
near future time. 


cast light as to 


Che other recent Triassic find in 
Algeria was made at Talemzane by 
April, 
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Compagnie Francaise des Petroles 
(Algeria) (CFP-A). The rank wild- 
cat was spudded May 29, 1956, on 
the east edge of the Laghouat permit 
220 miles south of Algiers. A 30-foot 
thick lower Triassic oil sand cored in 
the interval 8921-53 feet tested 100 
barrels of crude oil with gas in six 
hours and fifteen minutes. A second 
well, located 1.2 miles north-north- 
west, was drilling at the end of 1956. 


Far Eastern Sahara discoveries by 
CREPS. Two oil fields were found in 
the far southeastern Sahara desert 
area in 1956 in the Fort Flatters area 
by Compagnie de Recherches et Ex- 
ploitation de Petrole au Sahara 
(CREPS). 

The initial discovery, at Edjele 101, 
was two miles west of the Libyan 
border (see WORLD OIL, August 
15, 1956, pp. 284-285). This core test 
was drilled to 2890 feet and was com- 
pleted as an oil well, testing 19 barrels 
per hour of 35 gravity sweet crude 
from 1475 feet in Mississippian. Sub- 
sequent drilling indicates that this 
field may have considerable areal ex- 
tent from north to south, but may be 
a narrow structure in the east-west 
direction. 

Edjele 102, located 1148 feet west 
of the discovery, was drilled to 2904 
feet and tested salt water. However, 
Edjele 103, slightly less than 
miles south of 101, tested 19 barrels 
of oil per hour from the field pay and 
appears to have extended the field. 
A long five-mile stepout to the south, 
Edjele 1 (not a core drill operation ) 
drilled to 3839 feet and found base- 
ment rocks. This well tested gas at 
the rate of 2 Mmef daily from 1342 
to 1414 feet and was shut in. The 
well also was reported to be oil pro- 


two 


ductive. 


Tiguentourine. A second shallow 
CREPS discovery during 1956 was 
made 40 miles west of Edjele in an- 
other core hole, Tiguentourine 101. 
This test was spudded May 6, 1956, 
and found oil at two intervals, flow- 
ing 25 barrels per hour at 1640 feet 
and 38 barrels per hour at 2625 feet. 
All crude found in the area has 
been described as light and of high 
quality. On Sept. 25, 1956, Tiguen- 
tourine 1, located 2625 feet northeast 
of the discovery well, was spudded. 
At about 1300 feet it tested about 
three barrels of oil in two hours. 
CREPS also has made some prom- 


ising gas discoveries on Paleozoic 
structures centered about 300 miles 
southwest of Port Flatters. A pipe line 
of at least 800 miles would be neces- 
sary to transmit southern Algerian 
natural gas to Algiers, the nearest po- 
tential immediate market. 

All the recent Algerian discoveries, 
the two Triassic finds excepted, ap- 
pear to be structurally controlled. 

Large scale pipe line projects will 
be necessary to transport the newly- 
found Algerian crude to the Mediter- 
ranean Sea. A crude line from Edjele 
field to the port of Gabes in Tunisia 
would be about 500 miles long. A 
line from Hassi-Messaoud to Gabes 
would span about 300 miles; one 
from Talemzane to Gabes, about 375 
miles. Or a common crude transmis- 
sion system linking Edjele, Tiguen- 
tourine, Hassi-Messaoud and Talem- 
zane across the Atlas Mountains with 
Algiers would cover about 900 miles. 

Strenuous efforts to define the ex- 
tent of the new fields quickly are 
being made to determine if these 
fields, individually or collectively, can 
justify such projects. The French com- 
panies are talking in terms of at least 
$25 million to be spent for pipe: lines 
if the new fields meet expectations. 
M. Lemaire, French Secretary for In- 
dustry and Commerce, was quoted in 
Paris February 19 as saying that oil 
from the Sahara desert should reach 
the Mediterranean coast by pipe line 


by January, 1960. 


Coastal West Africa. A much 
clearer picture of commercial crude 
oil production, close to deep water 
and already being exported, is pre- 
sented by French Equatorial Africa 
and Angola. Three promising areas, 
Senegal, the Cameroons and Nigeria, 
were still in doubt by February, 1957. 
In the Cameroons, Societe de Rech- 
erches et D’Exploitation des Petroles 
du Cameroun (SEREP—CA) had 
found a large flow of gas distillate at 
Logbaba, a short distance inland from 
Douala, but oil shows at about the 
same depth range (5200 feet-5800 
feet) had not yet led to commercial 
oil production. A second gas distil- 
late discovery at Souellaba on the 
(Atlantic) coast, at a depth of 8812 
feet to 8845 feet was completed dur- 
ing 1956, following the Logbaba dis- 
covery in 1955. 

In Senegal, Societe Africaine des 
Petroles (SAP) drilled 12 wells dur- 
ing 1956 and was drilling a thirteenth 

Continued on Page 254 
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The Arabian American Oil Company’s pipe-laying barge (center ? 
foreground) is laying a trunk pipe line in the Persian Gulf waters off 

the eastern coast of Saudi Arabia which, when it it completed this 

spring will connect .. . 


.. . Aramco’s Safaniya oil field, the first offshore desposit discoy- 
ered in the Persian Gulf and the world’s largest marine offshore 
field, which is being developed with the aid of the company’s drilling 
barge nicknamed .. . 


Saudi Arab Offshore Field 


Twenty-two inch, 142-mile crude oil pipe line 


scheduled for completion this spring to link world’s largest 
marine offshore producing area with Aramco’s Ras 


Tanura refinery and terminal. 


ARABIAN AMERICAN O1L COMPANY 
is in the process of completing its new 
142-mile 22-inch crude oil 
pipe line that link the 
Safaniya oil field with the Ras Tanura 
refinery and terminal. Construction 
began in January, 1956. International 
Bechtel Brothers, Inc., of San Fran- 
cisco is the contractor for the project 
which will cost about $21 
including $11 million for the line 
itself and $10 million for attendant 
facilities, expansion of existing instal- 


coastal 


will huge 


By H. T. BRUNDAGE 
Wor.tp Or Staff 


million, 


lations and other miscellaneous items. 

Initially, the pipe line will be ca- 
pable of handling 50,000 barrels of 
crude daily from wells now shut in, 
but it and the gas-oil separator plant 
at Safaniya are being constructed so 
as to allow production of up to 125,- 
000 barrels daily by mid-summer 
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1957. Plans call for later installation 
of additional gas turbine pumping 
facilities to permit a maximum rate 
of flow of 190,000 barrels per day by 
mid-1958. 

Safaniya, the biggest marine off- 
shore oil field yet proven anywhere in 
the world, discovered in 195] 
and is the first offshore production 
found in the Persian Gulf, To date, 
2 wells have been completed onshore 
and 20 offshore in waters up to 45 
feet deep. There is one observation 


was 


well. 

Production is from about 5000- 
5600 feet in two Cretaceous horizons, 
called the Zubair and Bahrain zones. 
Production found here is the only 
commercial Cretaceous pay found 80 
far in Saudi Arabia, though one of 
the pays is correlative with the pro- 
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the Queen Mary, left background (a test barge 


containing a gas-oil separator trap and other 


testing facilities is shown at right) with 





3 ... The Ras Tanura terminal which, with the Ras Tanura refinery, shown above at the upper 
left, will be the terminus of the new pipe line. The expanded terminal facilities, with their 
two T-shaped loading piers and 40 storage tanks, are capable of handling the largest tankers afloat. 


to Go on Production Soon 


ducing zone on Bahrain Island, 175 
The 


market situation causes the crude from 


miles to the southeast. current 
the Bahrain zone to be more in de- 
mand. Only two producing wells are 
completed in the Zubair 


Safaniya, and these are both dually 


zone at 


completed to produce the Bahrain 
zone also. Development wells at Safa- 
nilya have been widely spaced to de- 
termine the extent of the reserve. The 
held has thus far 
extend more than ten miles offshore, 
and 70,000 
be productive. 


been proven to 


surface acres appear to 

This crude as produced contains no 
H.S. It is paraffinic, has a gravity of 
27, a high fuel oil yield and a con- 
siderably lower gasoline, kerosine and 
diesel oil yield than other Arabian 
crudes. Previously, there had been no 
special market for Safaniya crude, but 
the recently increased worldwide de- 
mand for fuel oil and lower propor- 
tionate demand for gasoline have 
made it desirable to put the Bahrain 
zone of Safaniya Field on production. 
This crude produces gasoline with 
excellent response to tetraethyl lead, 
being superior to that from other 
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Arabian crudes. Other significant at- 
tributes of stocks from this crude in- 
clude a kerosine distillate of excellent 
burning quality, high cetane number 
gas oil and high quality lube oil. The 
and of higher 
sulfur content other Arabian 
crudes and the yield of asphalt is 
higher. This crude contains apprecia- 
low salt 


residuum is heavier 


than 


ble vanadium and has a 


content. 


How to move Safaniya production 
was open to alternatives—by 
tanker, by the Trans-Arabian pipe 
line, or by a new pipe line to refining 
and/or tanker loading facilities at 
Ras Tanura: 

® Loading facilities for tankers 
could have been built in the Safaniya 
area for transfer by ship to a refinery. 

@ The field is only about 40 miles 
from the trans-Arabian pipe line sys- 
tem that carries crude across the Ara- 
bian peninsula to Sidon, Lebanon, 
and it would appear feasible to con- 
nect it up with Tapline by means of a 
spur. However, Safaniya crude is 
more viscous than other Saudi Ara- 
bian crudes with which it would be 


three 


mixed if this were done. Aramco esti- 
mated that if Safaniya (Bahrain 
zone) crude were intermixed | with 
crudes produced farther south in 
Saudi Arabia, the throughput of the 
latter would be reduced by several 
thousand barrels daily, due to the in- 
creased viscosity of the mixture, and 
the overall effect would be one of 
lowered efficiency. Tapline’s daily 
throughput is in excess of 300,000 
barrels. 

@ A new pipe line from Safaniya to 
Ras Tanura was decided upon rather 
than either of the other alternatives. 
There were two possible routes—ei- 
ther along the coast or parallel to the 
existing pipe lines farther inland. 

The coastal route has the advan- 
tage that there is less topographic 
relief and less rock to be blasted, and 
the line is less apt to be buried in 30 
to 50 feet of wind-blown sand that 
would hamper! maintenance and _ re- 
pairs than is the case farther in the 
interior of Arabia. There is one prob- 
lem peculiar to the terrain, that of 
the sabkhah or salt flat, which is 
worse along the coastal route. Follow- 
ing very high tides or rare rainstorms, 
these inland topographic troughs can 
stay filled with water for considerable 
periods of time. They hamper con- 
struction if they become filled during 
or just before the building of a pipe 
line. 

Continued on Page 256 
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Cuba's North Coast Offers Good 


While island’s salt domes may not be as favorable as those on the Gulf 
Coast, possibilities are believed to exist for the discovery of a major oil field structure- 


reservoir combination. 


CUNAGUA HILL 
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INDEX MAP OF CUBA 


Loma Cunagua Salt Dome. This cross-section map showing a salt dome is one possible solution to the structural question of the Cuban discovery 
made in 1956. 
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Exploration Prospects 


By HARRY WASSALL 


Havana 


ONE OF THE MOST important devel- 
opments in Cuban oil exploration in 
1956 was the discovery of what ap- 
pears to be Cuba’s first salt dome. This 
feature was determined from subsur- 
face information in three tests drilled 
by the Cuban Kewanee Oil Company 
on a farm-out from Atlantic Refining 
Company. The first two were drilled 
with rigs rented from the Cuban Gov- 
ernment. 

A pre-Tertiary evaporite section has 
long been known to exist on the north- 
central coast, consisting of Cretaceous 
and Upper Jurassic primary dolomites 
and anhydrites with a few interbedded 
dense limestones, It is approximately 
correlative to the dolomite-anhydrite 
section of southern Florida. The known 
surface occurrences in Cuba are rela- 
tively few—consisting of outcrops of 
gypsum (derived from anhydrite) and 
dolomite in the Punta Alegre and 
Turiguano areas of northern Camagiiey 
Province. In the subsurface, dolomite 
and anhydrite are known in Shell, Cayo 
Coco 2: Shell, Punta Alegre 1-A and 
Shell, Punta Alegre 2. 

All of the Cuban Kewanee tests were 
located on the north coast of Camagiiey 
Province around Loma Cunagua, a 
sharp, wooded, topographic high which 
rises abruptly from the flat, cultivated, 
coastal plain. Surface elevations in all 
of the tests are only a few feet above 
sea level. 

Geophysical work by Atlantic and 
other major companies has indicated 
that a gravity minimum coincides with 
this hill. Surface mapping indicates 
that it is a strongly folded anticline in 
Miocene limestone, dolomite and an- 
hydrite, with dips on the flanks in the 
order of 30 degrees. The anticlinal axis 
trends in a north-east direction, in con- 
trast to the north-west regional strike 
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of the formations on the north coast 
of Cuba. However the axis of the grav- 
ity minimum trends parallel to the re- 
sional strike. 


Tina 1. The first test, Tina 1, 
drilled as close as possible to the south- 
ern side of the hill. According to fairly 
reliable scout reports, the section is as 
follows: 

0 feet-2,970 feet—Miocene—lime- 
stone, anhydrite, dolomite (the 
lower 1,500 feet may be Eocene). 

2,970 feet-5,120 feet—Cretaceous 
(?)—volcanics or serpentine. 

5,120 feet-10,526 feet—U pper Ju- 
rasstc or older—impure salt. 

The salt only constitutes about 80 
percent of the section since it has a 
uniform dissemination of red clay, as 
well as scattered fragments of anhy- 
drite, red shale and green shale. Al- 
though entered at 5120 feet, 
only the impurities were recovered in 
ditch samples. First indications of the 
true lithology being drilled came from 
a core at 5989 feet-6005 feet. 

Some of the cores have a definite 
horizontal banding, formed not by bed- 
ding but mainly by alignment of salt 
crystals in horizontal planes, with elon- 
gation of all the crystals in the same 
direction. To a lesser degree, there also 


was 


about 


is horizontal alignment of tabular frag- 
ments of impurities, such as anhydrite 
and shale. 

The section found from 2970 feet- 
5120 feet is, in part, a dark green, 
dense rock which appears to be very 
finely brecciated. It may be serpentine 
or volcanic flow rock with the original 
textures destroyed by brecciation. It is 
possible that some anhydrite which has 
been reported in this section represents 
vein filling, which occurred because of 
proximity to the side of the salt dome. 
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Electric log, micro log, gamma ray 
log, dipmeter survey, and velocity sur- 
vey were run on Tina 1, and, since no 
oil shows or promising zones were 
found, the hole was plugged and aban- 
doned. 


Tina 2. A second test, Tina 2, was 
drilled about 4000 feet north of the 
northern edge of the hill, and accord- 
ing to fairly reliable scout reports, 
found the following section: 

0 feet-850 feet—Miocene- 

stone. 

850 feet-1,340 feet—? 
green shale with sandstone string- 
ers and anhydrite. 

340 feet-4,330 feet 
stc—impure salt. 

330 feet-5,483 feet 
limestone, coarsely fragmental and 
detrital and gray shale. 

The salt in this well is similar in 
lithology to that found in Tina 1, but 
was entered at 1340 feet (3780 feet 
higher than in Tina 1) anc then went 
out of it at 4330 feet. This suggests that 
an overhang of a true dome may have 
been found. Tina 2 was projected to 
10,000 feet, but was abandoned at 
5483 feet where a four-foot cavern 
caused two difficult fishing jobs and 
deterioration of the hole. 


-lime- 


red and 


— 


-Upper Juras- 


Eocene—- 


_— 


Accion 1. The last test drilled in this 
Continued on Page 261 
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This electric coring traveling laboratory is operating at a well in the Parentis region of France. 


New Test to Determine Deep 
Prospects at Parentis Field 


Proposed well will be drilled to 15,000 feet to 
study Jurassic and Triassic formations beneath established 
reservoir of an estimated 175 million barrels. 
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Doers pDEEPER oil lie beneath 
France’s Parentis field? 

Belief that it might has led to prep- 
arations for a test to be drilled by 
Societe Esso de Recherches et d’Ex. 
ploitation Petrolieres (Esso REP) 
through the 7500-foot level from 
which Parentis wells now are produc. 
ing. Reserves at Parentis currently 
are estimated at approximately 175 
million barrels. 

It is believed that other oil-produe. 
ing formations may exist in the Juras- 
sic or Triassic or even lower, and the 
proposed test is scheduled to reach 
15,000 feet. 

Parentis field, which is in the Aqui- 
taine basin in southwestern France, 
was discovered in 1954. Out of 2 
wells in the area, 18 are producing 
and the two on the edge of the formas 
tion are drying up. Total production 
for 1956 was expected to reach about 
7 million barrels, or an average of 
slightly more than 19,000 _ barrels 
daily, As a conservation measure, pro- 
duction has been pegged at a rate ex- 
pected to continue for 20 years. 

However, other producing wells are 
scheduled to be drilled at Lugos, 20 
miles northeast of Parentis, in the 
near future. 

Esso REP, formed in May, 1954, 
to develop Esso Standard SAF’s Pa- 
rentis field, is owned 89 percent by 
Esso Standard SAF (63.2 percent 
Jersey Standard, 18.349 percent Gulf 
Oil Corporation, and 18.451 percent 
French investors), 10 percent by the 
French government through its Bureau 
de Recherches du Petrole (BRP) and 
| percent by FINAREP, a French 
company holding minority interests in 
13 other French oil companies. 

Among the 18 producing wells at 
Parentis is P 11, which is yielding 
almost 3800 barrels of oil per day— 
credited with being the largest pro- 
ducer in Europe. P 11 is one of the 
five offshore wells located in the Lake 
of Biscarosse. 

Parentis production, after degas- 
sing, is moved by pipe line 2 miles to 
the railhead at Parentis, where it 3 
pumped from 18 loading stations into 
108 tank cars daily. The crude 3 
moved by rail to the port of Ambes, 
thence by tankers around the Atlantic 
coast and up the Seine river to the 
Port-Jerome refinery, near Rouen. 

This circuitous route will be elimi 
nated through the construction of 4 
10-million-barrel refinery at Ambes 
which will refine Landes region crude 
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As domestic demand for new oil grows .. . 


Wells on the border of the east-west anticline at Parentis have dried up. However, a 
newer formation has been found at Mothes, eight miles northeast of the principal field, 
where this photograph was taken. 


and, eventually, that of all southwest 
France. 

Factors in the belief that a sizable 
reservoir of undiscovered oil exists in 
the region in addition to Parentis 
field, which now supplies 6 percent of 
France’s domestic requirements, are 
Mothes and Carcans, 

At Mothes field, eight miles south- 
east of Parentis producing area, one 
well produced more than 83,000 bar- 
tls in 1955 and currently is produc- 
ing about 350 barrels daily. And in 
the neighborhood of Carcans, north- 
west of Bordeaux, oil indications re- 
portedly have been discovered. 

The cost of bringing a well into 
production in this region ranges from 
$325,000 to $425,000. Hard limestone 
formations require the use of a sizable 
number of bits in each hole. Electrical 
coring is handled by a French firm, 
and a French turbodrill, developed by 
4 Grenoble company, has_ proved 
moderately economical despite the 
high initial cost. 
| Meanwhile. plans for the construc- 
lon of a pipe line to transport oil 
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arriving at Marseilles to the Rhine 
area reportedly have taken shape, and 
have developed into plans for a trans- 
West European artery. This pipe line 
would the Mediterranean 
port, crossing East France, Switzer- 
West Germany, 


begin at 
land, Luxemburg, 
and Belgium. 

A company has been formed—the 
SAPEUR, with headquarters at The 
Hague, Holland, which is studying 
the route and requirements of a pipe 
line to transport Middle East crude 
from Marseilles to Rotterdam and 
Antwerp. 

Associated in this new company are 
The British Petroleum Company, 
California Texas Co., Compagnie 
Financiere Belge des Petroles S. A., 
Compagnie Francaise Petroles, 
Deutsche Erdoel A.G., Gelsenberg 
A.G., Royal Dutch/Shell Group, So- 
ciety Pechelbronn, Ruhr Chemie A.G., 
Solvent Chemie A.G., Socony Mobil 
Oil Co.; Standard Oil Company 
New Jersey), and Union Rheinische 
Braunkohlen Krafstoff A.G. 

The End 


des 


India Opens the Door 
Wider to Private Capital 


By DON KLIEWER, Wor cp Oi Staff 


WITH DEMAND FoR oil spiraling in 
India, as it is throughout the Far 
East, the Indian government is ac- 
tively behind efforts aimed at allevi- 
ating its continuing shortage of do- 
mestic production, Importance of this 
move is underscored by the fact that 
domestic output furnishes only about 5 
percent of India’s total requirements 
of approximately 135,000 barrels a day 
(Wortp Om, July, 1956, Page 174, 
and August 15, 1956, Page 364). 

For these imports, India turns to 
the Middle East and Indonesia. In- 
donesia currently is the No. 1 crude 
producer in the Far East; however, 
exploration activities are being ac- 
celerated in Japan, Pakistan, Papua, 
Netherlands, New Guinea, New Zea- 
land, British Borneo, the Philippine 
Islands, Formosa and Australia, in 
addition to India. 

This intensified exploration is not 
limited to the Free World. Harry W. 
McCobb, vice president and director 
of Standard-Vacuum Oil Company, 
recently reported that new drilling in 
Northwest China and the Central 
Asian provinces of Russia had been 
indicated. 

Thus, the movement by official In- 
dia toward intensified exploration for 
new oil indicates a significant policy 
change in this nation, which is so 
strategically located between the Mid- 
dle East and Far East. 

Recently, when asked for the high- 
lights of India’s oil industry during 
1956, the official governmental an- 
swer listed first the discovery of com- 
mercially workable oil reserves in the 
Brahmaputra valley at Nahorkatiya 
and Moran (Wortp Om, March, 
1957, Page 185). 

While recognizing this acute need 
for additional domestic oil, the In- 
has recognized a 


dian government 


paralleling need: the institution of 
more favorable concession terms with 
which to attract private capital inter- 
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est from abroad. In contrast to Italy, 
where Gulf Oil Corporation recently 
brought to a halt its operations on the 
mainland because of the adoption of 
more stringent regulations governing 
private capital operations, India’s 
government has formulated oil explo- 
ration concession terms which are de- 
signed to attract firms from abroad— 
especially from the U. S. and West 
Germany—to undertake oil explora- 
tion programs. It is generally con- 
ceded that these proposals already 
would have been adopted but for the 
fact that general elections were sched- 
uled to be held at the end of March. 

The Ministry of Natural Resources 
and Scientific Research, which adopted 
resolutions governing monetary and 
technical participation of oil firms 
from abroad after studying conces- 
sions in less advanced oil producing 
countries, now is understood to have 
the view that India’s current oil regu- 
lations are too stringent and that there 
is a need for the revision of both the 
leasing period and the area covered 
by licenses. 

Now, a lessee can obtain rights for 
exploration and development of oil 
within a limited area. Such a lease is 
renewable at the option of the Indian 
government. 

Current proposals would limit the 
initial lease period to 21 years, but 
would allow the lessee to renew his 
lease for a period of ten years at a 
time——so long as the area continues to 
produce oil. Also, they would permit 
the area which could be developed 
under terms of a given license to be 
extended to cover 300 square miles. 

Private capital from abroad has 
been slow to participate in India’s oil 
development. Standard-Vacuum and 
Assam Oil Company currently are the 
only companies from abroad conduct- 
ing oil exploration programs to any 
extent in India. All of the nation’s 
current oil is produced by Assam Oil 
from the old Digboi field, discovered 
in 1889 but recently extended, and 
the Nahorkatiya field, discovered in 
1954. 

The first systematic survey was con- 
ducted with the assistance of Russian 
experts, but informed sources say the 
survey yielded no new results. A team 
of Rumanian experts and technicians 
was scheduled to begin exploration 
activities in the Jwalamukhi area of 
the Punjab at the end of February or 
the beginning of March, when the 
first government rig, bought from Ru- 
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mania, was to have gone into opera- 
tion. 

The complete drilling rig was bought 
from Rumania by the Indian govern- 
ment in March, 1956, and originally 
was to have been set up in July, 1956, 
and to have commenced drilling in 
August, However, the project report- 
edly was delayed by rains. 

Russian experts who toured India 
last year reported considerable prom- 
ise of oil in the Jwalamukhi region. 
Wildcat drilling will determine 
whether it exists in commercial quan- 
tities. If initial tests prove successful, 
two other drilling rigs purchased from 
Russia and expected to arrive in In- 
dia “shortly,” will be set up in the 
same region. 

Another team of Russian geophys- 
icists has arrived in India on a six- 
month contract to survey the Hoshiar- 
pur and Jaisalmer areas of the Punjab 
(India) and Rajasthan. A_ proposal 
has been made to send with this Rus- 
sian team a number of Indian gov- 
ernment trainees so they may obtain 
some field experience. 

During the process of selecting 
trainees, about 150 candidates were 
examined by the Union Public Serv- 
ice Commission of the Government. 
Presumably because of an overload of 
work, the not 
nounced results of these examinations. 
Consequently, an interim proposal was 


commission has an- 





Rising Demand Soaking Up 
Soviet Production Increase 


Steadily expanding Soviet oil pro- 
duction is being rapidly taken up by 
expanding domestic demand, owing 
largely to the availability of supply. 
Rapid dieselization of the railways, 
conversion of ships from coal to oil 
fueling and industrialization are also 
contributing to a heightening demand 
picture for oil. 

In addition, severe cutbacks of im- 
ports of Polish coal and Hungarian 
oil have put pressure on the Russian 
fuel supply. Exports of oil from Aus- 
tria required by the peace treaty of 
1955 will be fulfilled in ten years, and 
there is some likelihood that Austria 
will step up shipments to fulfill treaty 
terms in seven and a half years in- 
stead of ten. 

These considerations have caused 
Russia to go slow on exports to West- 
ern Europe, though heightened efforts 
to claim a bigger part of this market 
made available to Russia by the Suez 
crisis may be expected. 


made that all 150 candidates be at. 
tached to the Russian team with a 
provision that those who did not ful. 
fill expectations would be dropped, 
But this proposal hit a snag because 
of an irregularity: the candidates can. 
not be treated and recognized as gov. 
ernment employes until the Union 
Public Service Commission approves 
the project. 

Meanwhile, Standard-Vacuum re. 
portedly hopes to drill its initial test 
in the Ganges valley by May. Assam 
Oil, which discovered oil in the 
Nahorkatiya-Hugrijan area and at 
Moran, is continuing its exploration 
program. These operations will be 
taken over, however, by the Assam 
Oil-Government rupee company when 
it is formed as proposals for this de. 
velopment have been approved by 
both parties. 

Following an official study claimed 
to be a “searching examination of 
possible profits and remittances of for 
eign oil companies operating in In- 
dia,” formation of a new Ministry of 
Oil and Fuel has been recommended. 
It is estimated that a major savings 
can be achieved by bringing the oil 
price policy in India in line with the 
prevailing practice in Europe. The 
proposed ministry likely will not be 
set up until after the general elections 
although it is known that Prime Min- 
ister Nehru favors the proposal. 

Among the steps recommended are 
“a review of the refineries’ profitabil- 
ity and reduction of their retail price 
structure to the level in the United 
Kingdom .. .” 

It is expected these changes could 
be effected without infringing terms 
of the government’s current agree- 
ments with refining companies i 
India—Burmah-Shell and Standard- 
Vacuum. 

With a view toward conserving for 
eign exchange, stricter control over 
remittances by refineries and produc- 
tion of a wider range and volume of 
petroleum products are envisaged. At- 
other recommendation is to ask for 
eign refineries to plough back a por 
tion of their profits for investment in 
India. 

Oil companies are estimated 
have remitted more than $108 million 
during the 18-month period ending 
June, 1956. During the same period, 
a foreign exchange allocation of a 
most $223 million was made for im- 
porting crude oil and petroleum 


products. __The End 
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e at-| Brahmaputra Wells Prove Ga WORLD of OIL 
“aa Successful Producers 
»ped, Of 26 wells completed at Nahor- By DON KLIEWER, Worvp O11 Staff 
cause | katiya and nearby Hugrijan, both 
can. | oil fields discovered during the past AUSTRIA: Of Rohoelgewinnungs claimed, oil has been discovered in al- 
gov. | two years in India’s upper Brahma- A. G.’s three wells being drilled in the most a “hundred sites” in the Tsaidam 
‘nion | putra Valley, 23 have been successful Mattighofen area, Puchkirchen 1 has Basin in Chinghai, with the largest 
roves | producers, Burmah Oil Company re- been put on the pump with a daily deposit covering almost 390 square 
ports an additional oil discovery at yield of 88 barrels; Puchkirchen 2 had’ miles . . . Claims that further addi- 
1 re | Moran, 25 miles west of Nahorka- reached 8598 feet; and Geretsberg 1 tional oil discoveries are being made 
| test | tiya, where the deepest test in South- was drilled to 7101 feet . . . Seismic currently stem from Szechuan, Kwei- 
ssam | east Asia, 13,379 feet, has been com- activities in the Neukirchen-Aspach chow and Kansu. 
the | pleted. Production of 60,000 barrels are continuing, where RAG will put 
d at | daily from this region is considered into operation this year a recently; CZECHOSLOVAKIA: Annual domes- 
ation | possible by 1959. purchased U. S. portable drilling rig tic requirements now are believed to 
1 be Burmah Oil has said 50,000 barrels capable of drilling to 10,500 feet. have reached the 6.1 million barrel 
ssam | and 45 million cubic feet of natural level . . . The 1956 crude production 
when | gas could be produced daily for many CHINA: Karamai oil field in Sinkiang __is estimated to have amounted to less 
; de. | years on the basis of reserves found and Chiuchuan Basin in Kansu re- than 1.3 million barrels. 
1 by | so far. It will be difficult to satisfy portedly are producing more than 
| transmission and refining needs if twice the undisclosed quota estab- HUNGARY: In a gradual production 
‘med | this oil is to serve uses outside the lished for the First Five-Year Plan increase after the recent rebellion, 116 
n of | region where it is produced. ... In the past two years, it is wells are producing in Zala county, 
7 yielding about 2600 barrels of oil 
le C d ° i fp ° daily. 
=| Canadian Reserve Figures 
ded. Reach New Hej hts in '5 6 ISRAEL: Heletz 16, northernmost well 
vings g drilled in the nation’s only field, is 
e oil Canadian operators proved up _ tions is reflected by a comparison of slightly lower structurally than the 
1 the } record oil reserves again in 1956, also 1956 reserves and production with highest well, No. 7, indicating - that 
The} a year of record crude production. 1955, when 470 million barrels of the northern limit of the field may 
t bef This information highlighted the re- new crude reserves were developed "OW be near definition. 
tions} cently released report on reserves by while production for the year 
Min- | the Canadian Petroleum Association. amounted to 130 million barrels. LEBANON: Crude oil delivered from 
Canada’s reserves of crude oil and Reserves of liquid hydrocarbons in ‘Sidon during January amounted to 
| are} natural gas liquids increased almost Canada at the end of 1956 were esti- 4 average of 307,936 barrels per day, 
abil | 373 million barrels to a new peak of mated at 3,129,304,000 barrels, up the ‘Trans-Arabian Pipe Line Com- 
price J More than 3.1 billion barrels. Opera- 372,685,000 barrels from the previous Pay has announced, in comparison 
ited | tors developed more than 544 million year. New reserves proved during with 313,474 barrels a day during 
barrels of new reserves while produc- 1956 totaled 544,662,000 barrels, January, 1956. 
ould} ™g almost 172 million barrels. The with production of 171,977,000 bar- 
arms | Continuing pace of Canadian opera- _ rels. PAKISTAN: Attock Oil Company re- 
my ported total 1956 production of an 
An a a ee » ni ‘ average of 3914 barrels a day as com- 
ail Se ee aot ene pared with 3800 barrels daily in 
Source: Canadian Petroleum Association 1955, with most of the increase in 
Thousands of Barrels 4 
for- = production credited to Dhulian field 
over | alii —— | Changes in «- - 4 deep test north of Dhulian had 
duc- Added im | New Fields | —_ i reached 9494 feet in search of the 
e of ee nr * = Production | rg gry ‘ou s Ranikot zone . . . Almost one-fifth of 
An- Desss’’ | Rettsions | tse? | ieee” | cone) | coe.) ~—ithe 217-mile Sui-Multan natural gas 
for | province , 2 a (4) 3) | %) transmission line has been completed 
por Crude Oil | art | . . . Drilling was continuing at the 
~ | be British metal Then. sees _ elt —— Pakistan Petroleum test well on Drigh 
Hon | Oario and ‘New a es | | tin nei yank ported drilling ahead at 8123 feet 
srunswick 3,759 465 20 608 3,636 ~123 : : e 
ding Total Crude Oil...| 2,509,534 160,966 | 48,191 | 169 321 2,849,370 | +339,836 wathvous oe see 
ci jaweseg ; =<. 
a ere 247,085 | 20,505 | — 15,000 2,656 | 279,934 | +32.849 POLAND: It a reported that the re- 
mf carbons in Connds..| 2,756,619 481,471 63,191 171,977 3,129,304 | +372,685 cent Hungarian rebellion resulted in 
un} = —— ——— — ae ——- a shortage of liquid fuel . . . Also, it 
End AT pon ply rey Symtete rg | Seep g a 9. is claimed that the 1956 production 
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. 
i rate is estimated to be about 10 per- 665 
cent above the 1956 quota of about wit 
4 2.7 million barrels; however, domestic per 
| . . ‘ i 
production furnishes only about 10 | 
percent of total annual requirements. YU 
| und 
4 RUMANIA: Rationing of natural gas our 
i in this, one of Europe's richest oil ing 
areas, has been instituted ...A new 
drilling depth record—11,719 feet 
has been set at Moldova 4, which ex- Isré 
ceeds by 458 feet the former record. 
Fro 
RUSSIA: The second natural gas 0 
Stavrapol-Moscow pipe line, claimed lie 
to be the longest in Europe, has been 7 
spe ; ; exen 
commissioned. Length of the line is ot 
807 miles . . . The 1956 crude pro- 7 
renee ; : mate 
duction figure is believed to have ex- re 
ceeded the 1955 output of 1.4 million T 
barrels daily by at least 200,000 bar- 
ate : nO Israe 
rels at day, with at least 58 percent 
. F 4 . ‘ new 
of the total Russian yield stemming th 
' : ng basic 
from the Ural/Volga districts 
° ° amet 
Napthaplin enterprise has begun a 
. . tract 
second well in the Drava River area 
° . . . ° ™ ues, 
or Croatia... Napthaplin also has Standard’s Aid to Hungary 
. , : . 4 ‘ —_ . — 10 CC 
drilled near Vucovar, a village on the Oil lends a helping hand as a husband and wife from Budapest join the first of the participants 


: 


in the refugee aid program of Standard Oil Company (New Jersey) for former employes of Tk 

; : 24,5 MAORT, its expropriated affiliate in Hungary. Joseph T. Mantsch, right, of Jersey Standard, f ty, 
discovered two oil horizons—at 3415 interviews Mr. and Mrs. Stephen Polonyi at the Hungarian Reception Center in Camp Kilmer, |. 

feet and 3547 feet. N. J. Polonyi, a draftsman, served MAORT for 14 years and will be assisted in obtaining f ”! Is 

employment when immigration processing is completed at the camp. Mantsch, who served | devel 

° CO ; ’ : with MAORT before its seizure by the Communist government of Hungary in 1948, is helping |)... 

SAUDI ARABIA: Crud produc = to administer the Jersey Standard program for former MAORT employes finding asylum in the - 

during January totaled an average of  Y. §. Seven such refugees from Hungary now are participating in the emergency relief plan. Th 


south shore of the Danube River. and 
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665,204 barrels a day, as compared 
with an average of 1,000,239 barrels 


gr day during January, 1956. 


YUGOSLAVIA: Negotiations are 
ynder way with Saudi Arabia for the 
purchase of Saudi Arabia crude dur- 
ng the second half of this year. 


srael Frees Oil Equipment 
from Duties and Taxes 


Oil companies and drilling con- 
actors operating in Israel now are 
exempt from payment of sales and 
excise taxes on such locally-produced 
materials as cement and tires bought 
for oil exploration and development. 

This exemption, announced by the 
Israeli government, is contained in a 
nw amendment to the country’s 
hasic Petroleum Law of 1952. The 
amendment also grants drilling con- 
tractors exemption from customs du- 
ies, which formerly was allowed only 
) companies holding oil licenses. 

The new exemptions all are retro- 
ctive to April 1, 1954, the beginning 
f Israel’s first complete year of oil 
levelopment. Taxes paid since that 
late will be refunded. 

This new amendment is the first 
mprehensive legislation dealing 
with all the tax exemptions available 
to drilling contractors and oil com- 
panies, which now can import or buy 
needed materials and equipment with- 
it duty, sales or excise taxes. 

In essence, the new legislation 
means that all materials used for de- 
eloping Israel’s oil resources are free 
from government levy of any kind. It 
8 part of continuing official encour- 
wement of oil operations by private 
ompanies, which last took the form 
fa depletion allowance, formally en- 
acted in August, 1956. 

Currently, nine private companies 
old oil licenses in Israel, seven either 
U.S. owned or with substantial U. S. 
nvestment, and one owned by Ca- 
nadian interests. 

Israel’s current oil production, all 
irom the successful Heletz field, is 
about 1000 barrels daily from eight 
yells’ with work proceeding on 12 
more, Drilling also is progressing at 
ther sites throughout the country 
which geologists consider promising. 
These sites include Berer Hayil, ad- 
jacent to Heletz; Sodom, on the Dead 
sea; and Beit Shean, south of the 
Sea of Galilee. 
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@® Simplifies 
METERING 
TESTING 


7 WELLS (or less) CAN 
BE FLOODED FROM ONE SAMPLING 
CENTRAL SOURCE! GATHERING 


— MANIFOLDING 
Low-cost water distribution to several 
wells at once . . . application of specific TANK-SWITCHING 
volumes and pressures to different 
. pt : @ Cuts Costs 
wells . . the ability to determine the 
productivity of any of the wells on expensive 
involved . . . these are the revolutionary Multi-well 
advantages in applying the new Win- systems 


Well Multi-port Rotary Selector Valve 
to waterflooding systems. 
The simplicity of Win-Well’s design, Worries 
and the field-tested adaptability of the 
Win-Well Valve to other manifolding ® Teflon 
systems offers great advantages to Bushings 
multi-well operators. Detailed explana- 
tions of Win-Well’s uses are yours @® Meehanite 
upon request. Castings 


@ No Corrosion 


for MANUAL OPERATION or AUTOMATION: 


ROTOR ASSEMBLY 











“7 RADIAL TELFON 
Sales-Service Sit ot ec, BUSHING 
Representatives / O-RING 
for Consultation pape aaa 
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Wire, call, or write— 
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Africa Success 





Continued from Page 237 


at the year’s end. Two tests were com- 
pleted on the peninsula just north of 
Dakar. Small quantities of gas and oil 
were recovered on a test at 1362 feet 
to 1404 feet in the Cretaceous in one 
of the tests. Upper Cretaceous struc- 
tures about 30 miles east of Dakar 
were being drilled with encouraging 
shows being found in several wells. 
Royal Dutch Shell and The British 
Petroleum Company interests are 


somewhat encouraged by two oil dis- 
coveries made during 1956 in Nigeria. 
At Afam, 20 miles east of Port Har- 
court, a wildcat tested oil and gas and 
a second well, three quarters of a mile 
north of the first, was started late in 
the year. At Oloibiri on the Niger 
river delta, three wells had encoun- 
tered oil at moderate depths by Jan- 
uary, 1957, and the rig was being 
moved to Oloibiri 4, slated for com- 
pletion in March. 

Farther north, a new well at 
Akukwa, in Onitsha Province, was 
being drilled in hopes of finding oil 
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MODEL 500 


with hydraulic drive 


drilling etc. 





- » « means infinitely variable drill speeds 


® For prospecting and shot hole 


® Air circulation, water or both 


® Built by the same engineers who 
built the first successful top drive 
hydraulic rotary drill 


This means LOW MAINTENANCE costs to you 








For further information write: 


REICHDRILL MANUFACTURING CO. LTD. 


Coltness, Newmains, Lanarkshire, Scotland 
or 8 Clarges Street, Mayfair, London, England 


REICH BROS. MANUFACTURING CO. iNC. 


1439 Ash Street, Terre Haute, Indiana, U.S.A. 
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associated with high-pressure gas that 
caused a blowout when the first wel] 
on this structure was drilled below 
12,000 feet in 1955. Shell-D’ Arey 
Petroleum Company of Nigeria Ltd 
expected to determine by drilling 
whether the Oloibiri find is worth the 
$14 million in production, pipe line, 
and tanker-loading facilities estimated 
to be necessary to put the field on pro- 
duction. 


French Equatorial Africa. But no 
such uncertainty existed in French 
Equatorial Africa, where Societe des 
Petroles de L’Afrique Equatorial 
Francaise (SPAEF) had found gj 
fields at Point Clairette near Port 
Gentile and at Ozouri, 20 miles fur. 
ther south, also near the coast. Coastal 
French Equatorial Africa is salt dome 
country. Reportedly 100 salt domes 
have been proven to exist in the area 
from drilling and/or geophysical data, 
Discovery of Ozouri field was made 
in 1955. 

During 1956, SPAEF completed 
nine wells at Ozouri and five at Point 
Clairette. Of these, indicated 
for production at Ozouri and all five 
at Point Clairette were reported suc- 
cessful. There are a number of pays 
in the Eocene and Cretaceous. Point 
Clairette 2, for example, tested 3] 


seven 


gravity crude at the rate of 157 bar. 
rels per hour from 3195 to 3248 feet 
Another pay found from 3596 to 3672 
feet tested 151 barrels per hour. Point 
Clairette 3 tested seven barrels per 
hour of 19 gravity oil at 2927 feet in 
the Eocene, then tested 163 barrels 
per hour at 3947 feet in the Creta- 
Clairette 5 encountered two 
the Eocene and three more 


ceous. 
pays in 
in the Cretaceous. 

Reserves of these two multiple pay 
fields obviously are substantial. And 
exploration prospects in the vicinity 
are bright, what with so many salt 
structures having been indicated. 

Tankers are being loaded at Cape 
Lopez to transport Gabon-produeef 
crude. Total 1957 production from 
French Equatorial Africa is estimated 
at about 2.2 million barrels by B 
Journal des Carburants, or abot 
6000 barrels per calendar day. 

A crude pipe line has been com 
pleted between Ozouri and Cap 
Lopez. 


Angola. A second oil discovery @ 
curred in 1956 at Luanda, followiti 
the 1955 discovery of Benefica fie 
about 22 miles south of Luanda, ne@ 
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ROLOCHECK 


,OLOCHECK Meters measure oil by alternately 
filling with and discharging exactly calibrated 
volumes of oil. Each cycle is counted on a new, 
rugged counter. ROLOCHECK Meters are de- 
signed for oil field use; proven in oil field 
service ...no gadgets, no unnecessarily compli- 
cated controls to fail in unattended operations. 


Features of ROLOCHECK Meters: 


(1) Extreme accuracy. Upper and lower liquid 
levels are controlled in reduced-diameter necks. 


(2) No slippage. The new Rolo Neutral-Position 
3-Way Valve is of a special design which elimi- 
nates the possibility of both inlet and outlet 
ports being open at once when the valve is 
switching ports. Oil cannot bypass the meter. 


(3) Minimum maintenance. Only internals are a 
float and a float guide rod. Valve has sturdy 
rubber-to-metal inner valves. Sand and other 
sediments are no problem. 


Also: 
No minimum rate; will not pass free gas; 
new-design, rugged, foolproof counter. Equally 
efficient on oil or water measurement. 


There’s a ROLOCHECK Meter, in one of the forms 
shown on this page, for every application. Send in the 
coupon for complete information. 


ie] Me 





COMPANY 


P. O. Box 6763 Houston 5, Texas 






MANUFACTURING 

















ROLOCHECK METERS. 
For use with existing 
separators or treaters. 
Available in various 
capacities and work- 
ing pressures. Write 
for Bulletin 56R. 
































ROLO MANUFACTURING COMPANY 
P. O. Box 6763, Houston 5, Texas 





Please send me the following: 


Bulletin 56R [] Bulletin 56MS [] Catalog 56W () 











NAME 
Midland, Corpus Christi, Kilgore, Wichita 
Orleans. San Pedro, Bakersfield, Ventura, COMPANY. 
Mt. Vernon, Edmonton (Alta.), Venezuel: 
Export: R. S. Stokvis and Sons, Inc. © B ADDRESS 
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i the Atlantic Coast. By the end of 3. 3000 barrels per day on a 25- Squdi Arab Field h 
1956, Companhia de Combustiveis do millimeter* choke aeee —— N 
ul Lobito, Petrofina affiliate operating in The Luanda field will be developed Continued from Page 239 e 
Angola, had completed five wells to more fully during 1957. A vigorous Ail hat 28 miles of the line ia til n 
depths of 8400 feet or deeper in the — wildcatting program to prove up more es ae Ss [a the line 1s being t! 
Benefica field. of the numerous indicated structures buried, but in the sabkhah areas, steel} 
| Luanda 2. the discovery well of the 18 in Progress. supports were driven deep into the ti 
most recent find. found prolific Albian- Some limited production of Angola ground by a pile driver, These sup- 0 
ave (middle Cretaceous) limestone crude has taken place since May, ports were then capped and installed p 
production at 5580 feet. Production 1956. In September, 1956, crude oil with ring girders to hold the pipe in te 
tests were as follows: shipped to Portugal from Angola place about two feet above the P 
1. 500 barrels per day on a I1- amounted to 4250 tons, or almost ground. Corrosion problems would be . 
millimeter choke 30,000 barrels. very severe in sabkhah areas should , 
2. 0600 bercck pe Gy ts eee ee ee be almost l-inch pipe have been buried there. y 
millimeter choke The End Despite the sabkhah problem along 1 








the coastal route, the advantages of 


—— oe a t 
this route outweighed the liabilities, h 
As is apparent from the map, the] 5 






































coastal route is 55 miles shorter than c 
ROTARY the inland route. p 
PA. DRILL . 
— Offshore wells and emplacementsat] p 
. Safaniya will have cathodic protec. M 
} tion, for the Persian Gulf waters, a 
t ranging in temperature up to 90 de- d 
i grees, are highly corrosive. In addi- - 
tion, the pipe line platforms and main b 
5 ° ° 8) 
gathering line are proposed to be 
monel-clad through the splash zone, 
; C 
but the offshore well platforms and 
. g 
flow lines from them are not so clad -d 
Work on offshore drilling platform} 4, 
and gathering system at Safaniya was p 
65 percent complete by the end of C: 
. 1956. The main gathering line is 16- 
inch diameter, the flow lines six-inch} TI 
comprising a total of about 40 miles T 
: of submarine pipe lines at Safaniya. W 
A gas-oil separator plant is being W 
constructed immediately onshore at - 
ral . 82 
Safaniya at the apex of the gathering 
oo : ‘ ‘a ‘ € 
system. The gas oil ratio of Safamya r 
me . vheiad, Wi wells is ony about 90 standard cubic ‘a 
> = ' > age ae . " 
eo} Cnty, + Ane * 1, ae ae ae feet per barrel, as comp ared wi S 
' about 600 to 900 standard cubic feet E 
QUICKER DRILLI NG/ NO FLO DING/ per barrel ratio of most Saudi Ara su 
: y bian oil wells farther soutl f 
The Drillmaster eg Drill seormnent an Fay ae. Ry Ragen de ge ian Ol wells farther south. . 
mounted prospecting drill problem. e rotation of the drill pipe an it is by means o : shle ie in? or 
motors mounted in a gear box at the upper end of the drill string. The rotary head, as this It is possible that diesel pumpin 5 
gear box is called, is moved up and down wit e drill string by means of an arm which is : ay on ee . F iva 
esd as to aah ak units may be used initially at Safanyy | 
The arm, and thus the rotary head which is mounted at the rear of the arm, is raised and temporarily. Aramco suffered the mis nl 
lowered by jacks mounted a short distance to the rear of the arm front pivot point. In order / : : . 
that the rotary head shall travel up and down on a vertical straight line, a system of links fortune of seeing the ship Lemster- In 
is attached towards the front end of the arm, and to the front frame (about the top end of ; - 
which the front end of the arm pivots); these links move the front pivot point of the arm kerk. bound ‘for Ras Tanura with I 
forwards and rearwards thus maintaining the position of the rotary head above a fixed . “ : q pl 
point, The system of links is a modified form of the well known “’Scott-Russell” straight line three 900-hp gas turbine pumps anc , 
motion and causes the rotary head to travel on a vertical straight line over the length of z i . . in 
movement permitted by the jacks. 15,000 feet of 22-inch pipe, trappec 
A guide mounted vertically under the rotary head, and a short distance above the ground, ° e ‘ , 
holds the first length of drill pipe, and the bit, vertically and prevents the turning bit from in the Suez Canal during the recent 
wandering at the commencement of the hole. As drilling progresses the guide serves to — ; of 
reduce whip in the drill string and so assists in maintaining the drilling of a straight hole. hostilities. It was freed to return @ ; 
Send for illustrated bulletin. 4 : a 
the Mediterranean in early Januaif p 
HANDS-ENGLAND OILFIELD EQUIPMENT LTD and was expected to arrive at a Pep y, 
ee na A OO Ce Ok one MU sian Gulf port early in March. fo 
LETCHWORTH HERTS ENGLAND TE:600 CABLES: O1L LETCHWORTH ENGLAND Despite the delay, Aramco officials E; 
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hoped to complete the new line in 
May. The three small turbines were 
expected to be installed at Safaniya to 
represent the primary pumping sta- 
tion. They will burn natural gas pro- 
duced with the oil at Safaniya. Selec- 
tion of these prime movers was made 
on the basis of a need for maximum 
power coupled with minimum main- 
tenance. Future plans for a second 
pumping unit at the approximate 
midway point of the line, not far 
from the newly-discovered Khursani- 
yah oil field, are indefinite but will 
probably involve turbines—either a 
battery of small turbines or one large 
turbine pump in the order of 5000 
hp. Whereas natural gas will be 
burned in the turbines at Safaniya, 
crude oil would fuel the secondary 
pump unit. This operation will in- 
volve corrosion problems, as the tem- 
perature range within the turbines 
will be in the order of 1200 degrees 
and residual ash, particularly vana- 
dium, would be troublesome, Chemi- 
cal corrosion inhibitors apparently will 
be required in the case of the sec- 
ondary pump unit. 

Aramco has experimented with 
crude-burning combustion turbines to 
generate electricity in Saudi Arabia, 
and Tapline is now installing 5000 
hp crude-burning turbines at five 
points as part of its plan to increase 
capacity. 


The pipe used for the Safaniya-Ras 
Tanura line is 22-inch OD, seamless 
with 14-inch wall over the entire line 
with the exception of the last five 
miles at the refinery end. For added 
safety, the pipe used over the short 
terminal stretch has a %¢-inch wall 
thickness. The pipe for this project 
was purchased in Western Europe. 
Since most of Aramco’s oil is sold 
Europe, the company’s equipment and 
supplies are purchased there when 
feasible. About 21,000 tons of pipe is 
going into the project. 

Most of the first increment of Safa- 
niya crude probably will be refined 
in Saudi Arabia. After the line’s out- 
put is expanded, much of its output 
presumably will be loaded directly 
into tankers and exported as crude. 

In order to cut in half the amount 
of welding necessary along the route, 
a “double-ending”’ yard was set up at 
Ras Tanura. There, 40-foot joints 
were welded into 80-foot lengths be- 
fore being trucked to the right-of-way. 
Each section weighed two and one- 
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Combined electronic-permalogging pinpoints pay zones fast! 


These Elgen features accurately determine production 


possibilities ... more profits from your well! 


® Lowest price schedules, minimum rig time. 


@ New improved equipment, most advanced techniques. 


B Formation characteristics identified in detail. 

®@ Strata boundaries accurately delineated. 

@ Structure-formation compared, correlated. 

@ Mud column effects reduced. 

® Greatest accuracy in all formations. 
Write or call your nearest representative or 
the Elgen home office today. Elgen will be 
pleased to present complete information to 


show the many advantages to you when you 
use Elgen expert logging services. 








MOBILE LABORATORY — Equip- 
ped with latest design well 
logging instruments. Fastest field 
service by expert crews assure 
logs of exacting detail 


E CORPORATION 
2925 MERRELL ROAD / DALLAS, TEXAS 
Fleetwood 7-3958 
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History of the 
Seismograph 


Number 2 
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Microseismic disturbances 
studied with vertical pendulum! 


Francisci Travagini, 1679, appears to be the earliest 
writer who believed that an earthquake is a pulse-like 
motion propagated through solid ground. He devised 
a pendulum whose tip terminated in loose sand or ash 
which would describe trails in the sand associated with 


the movement of the earth. 


However, Father Timoteo Bertelli, 1870, of Flor- 
ence is credited with being the founder of systematic 
microseismical research. Depicted here is Bertelli mak- 
ing observations through his Normal Tromometer. 
This instrument (shown in cutaway drawing) con- 
sisted of a vertical pendulum 1/2 meters long carrying, 
by means of a fine wire, a weight of 100 grams. To 
the base of the bob a vertical stile is attached, and the 
whole is enclosed in a tube, terminated at its base by 
a glass prism which permits viewing the stile in any 
azimuth. Inside the microscope a micrometer scale is 


so arranged that it can be turned to coincide with the 
direction of oscillation of the stile. In this way Bertelli 
made 5,500 observations on both the amplitude and 


azimuth of microseismic motions. 


Modern microseismic recordings are made most 
efficiently on the magneDISC, disc-type magnetic 
recorder, an exclusive Seismation system developed by 
Texas Instruments Incor- 
porated. The magneDISC, 
with its greater capacity 
for recording, storing and 
reading back of valuable 
seismic data, is used by 
leading seismologists the 
world over in their relent- 
less search for oil. 


For free 14” x 9” Bertelli print suitable for framing, send your request to Department H 


e TEXAS INSTRUMENTS INCORPORATED 
INDUSTRIAL INSTRUMENTATION DIVISION 


Formerly: HOUSTON TECHNICAL LABORATORIES 





















fourth tons. All welds, including those 
made in the field, were X-rayed to 
check for flaws, 

At the refinery and terminal, four 
new 180,000-barrel tanks and the 
necessary piping were under construc- 
tion to permit the handling of Safa- 
niya crude. Terminal loading lines 
also had to be expanded to permit 
the handling of Aramco’s increased 
productive capacity. —The End 


Cuba’s North Coast 


Continued from Page 241 





area was Accion 1. It is located ap- 
proximately 2500 feet from the south- 
ern edge of the hill, south of Tina 1. 
Scout reports indicate the following 
section: 

0 feet-850 feet 


Miocene lime- 





stone. 

850 feet-1,650 feet—?—red shale 
(?). 

1,650 feet-4,025 feet—Cretaceous 


(?) 
The volcanics or serpentine in this 


volcanics or serpentine. 


well have the same lithology as in Tina 
1. It was abandoned at the depth limit 
of the rig without having found salt. 
Structure. The structural interpreta- 
tion of the subsurface information is 
extremely difficult, especially since it 
has been made without the benefit of 
the complete information such as logs, 
maps, etc. The accompanying cross- 
section showing a dome is only one pos- 
sible solution, Another interpretation 
would be to theorize that the salt is 
part of a northward thrust sheet. Thus, 
the top of the salt might exist at 5500 
Acci6n 2 
Eocene sediments in Tina 1 at about 
11,500 feet. This would explain the 


feet in and might overlie 


nearly horizontal banding and crystal 
alignment, but would not fit too well 
with the sharp fold at the surface, nor 
with the gravity minimum. 

However, the writer believes that 
the following points strongly suggest 
that this is a true salt dome: 

® The sharp surface fold with the 
axis trending in a direction opposite to 
the regional strike. 

© The gravity minimum which coin- 
cides exactly with the hill. 

® The overhang found in Tina 2. 

One very puzzling feature is that 
igneous rock is found only on the south 
side of the dome and Eocene lime- 
stones and conglomerates are found 
only on the north side. Another peculi- 
arity is that the igneous rock is found 
1320 feet higher in Accién 1, than in 
Tina 1. Faulting is not a logical ex- 
1957 » 
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We honestly don’t mean to imply 
that American Marine is the only fish 
in the sea but having pioneered 

and built virtually half of all the 

oil drilling barges (inshore and 


offshore) since 1945 we do feel that 


we have accumulated a quality of 






experience and know how that may be 
hard to find elsewhere. We would 


like to share this vast store of 








information with you 






according to your wishes. 
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CORPORATION 






Formerly Alexander Shipyard 
P. 0. BOX 8126, NEW ORLEANS 22, LA. VALLEY 2408 












QUICK MARINE 
PAINTING, ETC. 





DESIGNERS AND BUILDERS— DRILLING BARGES, WORK BOATS, TUGS, RIVER BARGES, ETC. 
REPAIRS AND SERVICE—TWO DRYDOCKS, MACHINE SHOP, GAS FREEING, SAND BLASTING, 





261 


For more data on advertised products, use Readers’ Service Cards, last page. 




















DELTA flies 
where the black ge 
lies... 


Golden Crown DC-7’s daily between the 
U.S. and Havana, Jamaica, Caracas 


The Royal Caribe leaves for Havana and 
Caracas daily from Chicago and New 
Orleans. There is also through-plane service 
from the West Coast via Delta and Ameri- 
can to New Orleans. Fast connections from 
all points, coordinated to speed you to 
booming Cuba and Venezuela. Overnight 
connections in Havana for Super Convairs 
to Haiti, Dominican Republic or San Juan. 


FY oaGot 


GOLDEN CROWN 


“NEW YORK 


” % 


WASHINGTON 








CHICAGO g® 


ST. LOUISG 










ATLANTA 





DALLAS/FT. WORT 


SHREVEPORT 
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planation since the upthrown block 
would be expected to be nearest the 
dome. A high relief unconformity sur- 
face has been theorized to explain this, 
but it may not be the correct interpre- 
tation. 

Structural History. Assuming that 
this feature is a dome the structural 
history of the area is interpreted as 
follows: 

1. Deposition of impure salt (Juras- 
sic) covered by dolomite anhydrite and 
limestone (Upper Jurassic to Upper 
Cretaceous) in a northern facies. A 
central limestone facies and a southern 
volcanic-clastic facies are also known 
from field work on the mainland. 

2. After deposition of the Upper Cre- 
taceous, northward low-angle thrust- 
ing emplaced the volcanic facies over 
the limestone and evaporite facies. 
This sandwich of thrust plates was 
later cut by high angle reverse faults. 

3. At the end of the orogeny a high 
relief unconformity surface was over- 
lapped by Tertiary sediments. 

4. Piercement of the salt must have 

occurred after deposition of the Mio- 
cene, since these beds form the flanks 
and core of the Cunagua Anticline. An 
old high-angle fault may have pro- 
vided the zone of weakness along 
which the salt started upward, cutting 
through the evaporite facies, the over- 
lying thrust of volcanic-clastic facies 
and finally the Eocene overlap. 
Oil Prospects. Other untested grav- 
ity minimums occur in nearby areas of 
the north coast, and some coincide 
with more gentle surface highs. For 
this reason, it appears almost certain 
that similar structures do exist. It is 
expected that such structures will be 
found to have pierced a cover which 
consists for the most part of compact, 
hard limestone, dolomite and anhy- 
drite. 

In Shell, Cayo Coco 2, some dolo- 
mites were found to have excellent oil 
staining in intercrystalline and fracture 
porosity under impermeable anhydrite 
beds. 

It is not suggested that Cuban salt 
domes offer as favorable an oil pros- 
pect as those in the Gulf Coast, which 
have pierced loosely consolidated clas- 
tics with abundant intergranular reser- 
voirs. However, the writer believes that 
wildcats drilled on the basis of detailed 
seismic work around gravity minimums 
on the north coast of Cuba have good 
chances of finding the proper com- 
bination of structure and _ reservoir 
which may add up to a major oil field. 


—The End 
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vil Oheescan Operators measure time in dollars...and eliminating costly 
re delays is the business of Bell helicopters. 

In only a few minutes instead of hours by boat, the helicopter saves 
Jt time and money rushing a drill bit or replacement part, flying in 
s- specialists, transporting drill crews. 

The Bell Model 47G-2, a product of the world’s leading manufac- 
_ turer of commercial helicopters, is backed by more than two million 
at hours of flight experience. Equipped with floats, it lands anywhere 
on or off shore, in any climate and in adverse weather. 

4 For the complete story of Bell economy and reliability, write, wire Melicypne? ORF 
% or phone to: Sales Mgr., Dept. OS-6, P.O. Box 482, Ft. Worth, Texas. 





FT. WORTH, TEXAS 
Subsidiary of Bell Aircraft Corp. 


d Outstanding Job Opportunities for Qualified Engineers. 
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IVALLS& RYSON,ING. “a, 


Oilfield Equipment Division, Dept. 1 
P.O. Box 1714 ~ Oklahoma City, Oklahoma 






“One good piece of BS&B oilfield lease production equip- 
ment deserves another’... that seems to be the trend of 
thought of an ever increasing number of lease operators 
these days! 


Many of them have tried first one, then another of BS&B’s 
many equipment items... heaters, treaters, separators, low 
temperature separation systems, dehydrators, water knock- 
outs, desulfurizers, tanks, automatic controls, safety heads, 
etc. 


Their complete satisfaction with the equipment in terms of 
quality, initial cost, maintenance cost, performance and 
payout time has led them to convert to BS&B exclusively 
on new lease production equipment purchases. 


If you are planning to put a new lease on production or 
replace equipment on an old one, take a tip from these 
profit-wise operators and go 100% BS&B! Better get in 
touch with your BS&B Man today! 
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Announcement Awaited On 
Second Venezuelan Grant 


Several U. S. oil companies in mid- 
March were awaiting an announce- 
from the Venezuelan govern- 
the award of oil 
Bidding the latest 
concessions was closed Feb. 11. Ap- 


ment 
ment 
concessions. 


on second 


for 


proximately $400 million was paid 
last year when Venezuela granted its 
first new concessions since 1945. 

Mene Grande Oil Company, a Gulf 
Oil Corporation subsidiary; Shell 
Petroleum Company; Signal Oil and 
Gas Company; and Creole Petroleum 
Company, a subsidiary of Standard 
Oil Company (New Jersey) received 
a major share of last year’s concession 
with high bids. These development 
concessions were on Lake Maracaibo, 
but exploration concessions in other 
areas were granted along with them. 

It is expected that other regions of 
Venezuela will be included in this 
second granting of concessions. Also, 
companies expected to receive new 
concessions are Atlantic Refining 
Company, Cities Service Oil Com- 
pany, Sunray-Mid-Continent Oil 
Company, Kerr-McGee Oil Indus- 
tries, Inc., Phillips Petroleum Com- 
pany, The Texas Company, Conti- 
nental Oil Company and Creole 
Petroleum. 


Union Oil Company Halts 
Panamanian Drilling 


Union Oil Company has halted 
operations on its Panama concessions. 
Yorkin 1 well, near the Costa Rica 
border, was shut down after a depth 
of 5500 feet had been reached. Union 
officials said they have no immediate 
plans for further drilling in the re- 
public. 

The Yorkin 1 drilling rig was 
scheduled to be moved to Guatemala, 
where Union, jointly with several 
other companies, will conduct explo- 
ratory drilling. 

Union also halted tests of its Coco- 
las 2 well in Costa Rica, and the well 
has been plugged. Officials said that 
the well, by itself, was not a commer- 
cial producer although last year it 
initially flowed at the rate of 1200 
barrels daily. Cocolas 3 was spudded 
in during February in the same im- 
mediate area, near the Panama 


border. 
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What's Happening 





AMONG WORLD OIL MEN 


V. C. GEORGESCU has been 
named associate London Middle East 
representative by Standard Oil Com- 
pany (New Jersey) 
and will serve the 
staff of P. J. AN- 
DERSON, recently 
named to the 
newly-created post 
of London Middle 
East representative. 
In 1954 Georgescu 
became vice presi- 
dent and director 

V.C.Georgesceu Of Near East De- 
velopment Corporation, Jersey affili- 
ate owning an interest in Iraq Petro- 
leum Company, and has also been 
connected with Jersey Standard’s 
seven percent participation in the 
Iranian Consortium. 


Me 


Georgescu holds a B.S. degree in 
petroleum engineering and refining 
from Birmingham University in Eng- 
land (1925). He served as president 
and chairman of the board of 
Romano-Americana, Jersey's former 
Rumanian affiliate before it was ex- 
propriated in 1948. Since 1947 he has 
been associated with Jersey’s Produc- 
ing Coordination department in New 
York. 

He was scheduled to move to Lon- 
don with Mrs. Georgescu in mid- 
March. Their two sons, Peter and 
Constantin, were to remain in schools 
in the U. S. The two boys were held 
as hostages in Rumania for a time 
while the Communist regime at- 
tempted to blackmail Jersey company 
secrets out of their father. Protests to 
the State Department by Georgescu 
resulted in such bad publicity for the 
Communists that the boys were finally 
released. 

« 


J. F. BLACKWELL has been 
transferred to the New York office of 
The Texas Company from Caracas, 
Venezuela, where he served as as- 
sistant manager (operations) of the 
Producing division of the company’s 
Foreign Operations department, cov- 
ering the Western Hemisphere and 
West Africa. He will fulfill the same 
duties in New York. Blackwell is a 
Texan, holds a B.S. in petroleum engi- 





neering from the University of Okla- 
homa (1933), and has been with 
Texaco since 1936. 

a 


C. N. BROOKS has been named 
general manager of The Texas Com- 
pany’s Foreign Op- 
erations department 
in New York, suc- 
ceeding HARVEY 
CASH, who has re- 
cently become as- 
sistant to the chair- 
man of Texaco. 
JOHN W. GREEN 


succeeds Brooks as 


C. N. Brooks 


manager of south- 
ern territory, Domestic Sales depart- 
ment in Houston. D. B. MONROE 
succeeds Green in Houston. 

. 


DR. ENRIQUE T. MAURI, for- 
merly exploration manager for Yaci- 
mientos Petroliferos Fiscales Bolivia- 
nos, Bolivian government oil company, 
has opened geological consulting of- 
fices in La Paz, Bolivia. For the 
past four years, Dr. Mauri has been 
with YPFB, where he was chief geolo- 
gist from 1952 to 1954 and explora- 
tion manager from 1954 until his 
departure. 

Prior to that, he had worked for 
YPF in Argentina, where he attained 
the position of chief geologist of the 
Northern district in 1949, a position 
which he held until 1952. 


G. I. LEWIS was recently ap- 
pointed Calgary division exploration 
manager for Shell Oil Company, suc- 
ceeding L. A. LEWIS, who has been 
transferred to the company’s head of- 
fice at New York. Lewis returns to 
his appointment after two years on 
special assignment in The Hague and 
New York. A Welshman by birth, 
Lewis attended the University of 
Wales, graduating in geology in 1938. 
He worked as resident geologist with 
the Burmah Oil Company in India 
and joined Shell Oil in Calgary in 
1949. 
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DRILLING HINTS 


These How-To-Do-It Ideas Can Save You Money 



















Scrap Plates With 2" Metal 
Reflector Strips 


Sucker Rods 


lO" Casing 


Counter Balance 
Made Of Scrap 
Metals 


1/3 Of 55 Gallon 


al Drum 


onnereaere. 





Make Channel Markers 
With Sealed-Off Casing 


With offshore drilling and marsh 
drilling progressing to its present state 
where many channels must be dug 
and the center of the channel marked, 
this aspect of the operation can be- 
come quite costly. 

Channel marking is usually only 
half done in difficult areas because of 
the expense of the buoys. One simple 
solution to this problem is to use 
heavy casing as the body of the buoy 
and seal off a 6-inch section of this 
casing. The buoyancy is balanced by 
attaching a scrap metal weight to 
provide an anchor hold and also to 
weight the bottom of the buoy. Weld 
a 3-foot tripod to the top of the buoy 
and weld 4-inch by 12-inch plates to 
this extension, Place 2-inch reflector 
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strips of metal on each plate. Anchor 
this buoy in place with a cable or 
chain. Make the anchor of a third, 
or a half, of a 55-gallon drum that is 
filled with scrap iron and cement. 
Paint the finished buoy with primer 
and enamel. 

A comparable buoy would cost ap- 
proximately $250, The cost including 
labor of making these home-made 
buoys is about $30 each. 


Speed Mud Pump Repairs 
With This Easy Platform 


Time and tempers are saved with 
the quickly and easily-erected mud 
pump work platform employed by 
one contractor. Operating in an area 
where soft ground under cultivation 
becomes a heavy mud at the slight- 
est rain, the contractor equipped his 
mud pump skid base with a number 
of short pipe sockets which point out- 
ward on both sides and the fluid end 
of the pump. 

Into each of these sockets is run a 
fabricated pre-cut length of 22-inch 
tubing, the outer end terminating in 


a vertical “T” of similar material. A 





How-To-Do-lit 
Ideas 
Earn Money, 
tool 


$10—Wor.p Om editors want 
how-to-do-it ideas, so your favorite 
short cut or invention could put 
money in your pocket! Write down 
the substance of that latest idea and 
send it in with a picture or drawing 
of the installation . . . if accepted, 
$10 will be yours. Send those money- 
making ideas today to Hints Editor, 
Wortp Oi, P. O. Box 2608, Hous- 


ton 1, Texas. 














short pipe leg, held in place by a set 
screw, the latter permitting adjust- 
ments for irregularities of ground, 
completes the support. Some half- 
dozen of these supports on each side 
of the pump provide the joists upon 
which a 2-inch plank flooring can be 
laid. 

The resulting platform improves 
working conditions for the crew, 
speeds up liner changes and _ other 
routine work on the pump. Rig time 
saved through its use more than off- 
sets the slight amount of time re- 
quired to rig the platform, the latter 
being erected, for the most part, after 
surface hole is started. 





Locate Mud Pump Trouble 
By Mechanic's Stethescope 


The malfunction of valves, washed 
out of valve seats or foreign material 
that has entered the valves or sprints, 
can sometimes be located without re- 
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Niore and more 
drillers are taking 
this turn... 





..-because impartial 
field tests are showing 





You'll always do better 
H. C. Smith Rock Bits” 


GENERAL OFFICES, EXPORT OFFICES AND PLANT: COMPTON, CALIF. 
BRANCHES IN ALL PRINCIPAL OIL CENTERS IN THE UNITED STATES AND CANADA 
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h run 
| drill collar 
rubber stabilizers 


with 


case of | 
WASHOVER 
‘ DRILCO 
Safety lock® 
prevents 
rotation 
of sleeve. 


° Patented 


Si OlL TOOLS, INC. 


Box 1676 «+ Midlond, Texas 


; REPRESENTATIVES: 
Oklahoma-North Texas 
Norbro Sales Co., Oklahoma City—Sherman, Texas 
Rocky Mountains 
K & W So 
Texas Panhondle-Kansas 
C & W Machir o., Liberal, Kansas 


' Farmington-West«n Colorado 
Nelson Specialty C~ . Farmington, N. M 


Casper, Wyoming 
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moving the valve pot lids. This can 
be accomplished by the use of a me- 
chanic’s stethescope. 

This instrument resembles a physi- 
cian’s stethescope in appearance only. 
It costs only a couple of dollars and is 
as effective as a screw 
other home-made device 
to listen for 


five times 
| driver o1 
that 
the source of 
easily be carried in the tool box on a 
power rig and may save a consider- 
able amount of time lost from tear- 
| ing into the wrong valve pot. 


is sometimes used 
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Protect Floor Level Clamp 
With Heavy Box-Like Cover 
The time involved in slipping or 
pulling over a new drilling line is re- 
duced by the wire line clamp and 
cover used by one contractor. 
Mounted at derrick floor level, the 


watch for his signals. 


clamp is subjected to possible damage 
to threads or nuts through inadver- 
tant dropping of heavy tools or equip- 
ment on it. To avoid possible injury, 
make a shopmade heavy box-like 
cover to slip over the clamp, Made 
of 3@-inch steel plate, the cover has 
slots cut in it at opposite ends to per- 
mit the skirts dropping over the wire 
rope and resting on the floor. 





that the oiled or greased threads will 
remain so despite splashes of mud, 
chemical and frequent hosing-down 
of the derrick floor area. 


Built-In Conveniences 
Improve Lube Oil Tank 


A shopmade lube oil storage tank 
| containing built-in provisions for com- 

pletely draining each compartment, 
| preventing accidental damage to gates 


more data on advertised products, use Readers’ Service Cards, last page. 


trouble. This tool can | 


clamp easily is accessible and the man | 
operating it can see the driller and | 


At that location, however, the | 


The snugly-fitting cover also assures | 
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The Oil States 
is the most 
advanced swab on the 
market having been deve- 
loped and perfected after 
years of research, pain- 
staking work and engineer- 
ing skill. It’s acceptance 
has been overwhelming. 


Swab 


HERE ARE 
THE FEATURES 
YOU WANTED 


* Fewer cups to 
handle ANY job 


* NO Servicing 


* Responds to 
lightest loads 


* Swab can be 
EASILY 
UNLOADED 
at any time 


* Valve action 


from base of cup 


* Perfect for 


swabbing follow- 


ing frac jobs 


* Only 6 parts 
Required to 
Assemble a 
2-Cup Swab 


SOLD THROUGH SUPPLY 
STORES EVERYWHERE 


oops se oS oe 





(CUTAWAY) 


Oil States 





OIL STATES RUBBER CO. 
ARLINGTON, TEXAS 
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ELIMINATING CONDITIONS 
DANGEROUS TO EMPLOYEES 


As part of its never-ending effort to improve its service to em- 
ployers in Texas, the Texas Employers’ Insurance Association 
maintains one of the most complete Industrial Hygiene labora- 
tories in the Southwest. Generally analyzing elements and com- 
]_ wa pounds used by industries . . . Identifying unknown materials 
Ne , ... Determining flash and fire points of hazardous substances... 
Analyzing the very air workers breathe to prevent occupa- 
tional diseases . . . These are but a few of the activities 
carried on in this laboratory to help Texas industries discover 
and eliminate conditions dangerous to the health and safety of 
their workers. 


This is one of the many services offered by the Texas Em- 


Symbol of leadership in ployers’ Safety Engineering Division. It’s only one of the meth- 
WORKMEN’S COMPENSATION ods of ensuring safer working conditions and reducing accident 
costs. And it is one more reason Texas Employers’ is the undis- 

Insurance puted leader in the field of Texas workmen’s compensation 


insurance. Are you taking advantage of the SERVICE and 
SAVINGS offered by Texas’ largest writer of this coverage? 


. 
Outstanding opportunities in Sales, 


Claims and Engineering for : . . 
For full information, call or write our nearest 


service office listed below, or write direct to: 


TEXAS EMPLOYERS 
aw J — % 00, Ab ° ! * 
A. F. ALLEN, Chairman of the Board 


BEN H. MITCHELL, President HOME OFFICE — Employers Insurance Building | DALLAS, TEXAS 


qualified young men. 





Service Offices: ABILENE » AMARILLO # AUSTIN # BEAUMONT » CORPUS CHRIST! © DALLAS » DALLAS 
N « HOUSTON # LUBBOCK # MIDLAND @ ODESSA # PORT ARTHUR ¢ SAN ANGELO  S 


April, 1957 » WORLD OIL For more data on advertised products, use Readers’ Service Cards, last page. 269 








ow ee 


es 











\) 
that it’s 


K «G 


WHERE YOU GET ALL 
THREE 


e DRILL PIPE JUNK SHOT 
e MAGNETIC FISHING TOOLS 
e DIAMOND CORE BARREL MAGNET 





Available 
in 
popular 
sizes 
from 
most 
fishing 
tool 
companies 


K & G MAGNETIC 
FISHING TOOL 


BE SURE TO SEE 





DRILL PIPE 

IPE 
That It’s JUNK SHOT 
designed, developed 


and manufactured by 
the pioneers of first 
successful magnetic 
fishing tools . . . the 
ONLY company lIi- 
censed to manufacture 
under U, S. Patent No. 
2,668,077 











K & G CORE 





BARREL MAGNET 


} 


OIL TOOL AND 
SERVICE COMPANY, INC. 


2703 Sackett Street °* 
JAckson 2-5436 
BRANCH OFFICES—CALIFORNIA: Avenal, 





Houston 6, Texas 


Bakers- 
field, Long Beach, Los Angeles, Ventura. ILLINOIS: 
Otney. KANSAS: Great Bend, Liberal, LOUISIANA: 
. Jennings, New Iberia, Heuma, Harvey. 
X1ICO: Farmington, Hobbs. OKLAHOMA: 
Healdton, Oklahoma City. TEXAS: Abilene, Andrews, 
Bay City, Beaumont, Borger, Brownfield, Corpus Christi, 
Edinburg, Houston, Kilgore, Odessa, San Angelo, 
— Snyder, Victoria, Wichita Falls. WYOMING: 
asper. 
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and eliminating hazards caused by ac- | 


cumulations of oil drippings, will pay 
for itself in a short while, These fea- 
tures, combined in the unit illustrated 
in the accompanying photograph, re- 
quire little more work in the construc- 
tion than a conventional rectangular 
flat-bottom tank. 

A sloping bottom, protected on 
either end by a heavy skirt that ex- 
tends down to the base, provides not 
only complete draining of compart- 
ments, but provides a sheltered area 
for the gates. Instead of using sheet 
for the floor, heavy expanded metal 
having sufficient strength to support 
a man without sagging is used to 
cover the area in front of and below 
the tank. Drippings that do occur 
then fall directly to the ground. Haz- 


| ards of slipping thus are avoided and 
| clean-up work seldom is required at 


moving time. 

The compact, skid-base equipped 
unit easily is moved and set up at 
each location. 


Outside Tool Unit Saves 
Engine House Floor Space 


To make more efficient use of the 
limited space available inside the full- 
enclosed, winterized engine house, one 
Canadian operator builds a unitized 
tool rack, work bench and supply 
drawers as a single unit, encloses it 
with sheet steel and mounts it on a 
light skid base so it can be set on a 
pair of supports slung outside the en- 
gine house enclosure. 


yen only to the inside rig area, 
O ly to tl de rig 


the unit fits snugly into the opening 
provided in the winterizing panel. 


For more data on advertised products, use Readers’ Service Cards, last page. 







Foe today's 
competition ... 


| TURN TO 


KERN 
INSTRUMENTS 





For great savings of 

man-hours in the field. 

Highest precision results in 
shortest possible time. 


DOUBLE YOUR PLOTTING SPEED 








Reduce your plane table parties 
to two men (no recorder needed) 
... increase your accuracy with a 


_ KERN RK SELF-REDUCING 
PLANE TABLE ALIDADE 


e Unique precision parallel plotter. 

e Eliminates slide rule, dividers, 
offset scale. 

© New 27x telescope with fixed 
eyepiece and upright image, 
Kern AR coated optics. 

e Stable plane table head built 
into tripod. 

* 
Write for Brochure RK 511-8 

PROMPT, RELIABLE SERVICE 
FACTORY TRAINED PERSONNEL 


Kern And Only Kern Offers You 
the Latest Designs of Dr. Henry Wild 


The FINEST in 
SURVEYING 
EQUIPMENT 


KERN 
INSTRUMENTS INC. 


120 Grand St., White Plains, N.Y. 


| 
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MEASURING THE UNSEEN 


Influenza virus magnified 78,570 times by an electron microscope. The 


unit of measure shown, 0.1 u, is 1/10,000 millimeter 


Tuboscope research in its field has been as imaginative and 


rewarding as the electron microscope has been in its field. 


~*~ <. With instruments developed by 


eee? 


Tuboscope research, Tuboscope 
technicians are able to measure the 
unseen ravages of wear, fatigue, and: 
corrosion in oilfield tubular goods. 
These instruments, coupled with 
Tuboscope’s years of experience, assure 
you of the best and the newest in 
proved methods of non-destructive 
inspection in the field. 

The important elements of bottom 

hole temperature and pressure 

can likewise be measured by 


the Subsurface Engineering Division. 


2919 HOLMES -R-O. 


q6@ 9 3 OG, F854; 4.5 








NEW KINZBACH SPEEDMILLS 
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| UTILIZING TUNGSTEN CARBIDE PARTICLES that + 
continuously renew their cutting edges, new s 
Kinzbach Speedmills offer you faster, surer " 





milling under even rugged down-hole condi- 
tions. Because of their extreme hardness, they 
require fewer replacements fewer round 
trips. 

Kinzbach Speedmills require less torque for cut- 
ting . . . eliminate drill pipe wind-up . . . reduce 
shock on drilling string. They retain their high 
strength and hardness at elevated temperatures 
and are unaffected by heat generated by cut- 
ting action. Most important, the close control of 
speed and weight necessary in ordinary sub- 
surface milling operations is not necessary with 
Kinzbach Speedmills. 

For faster cutting . . . surer cutting, be sure your 
next milling job is done with Kinzbach Speed- 
mills. Types available for every down-hole cut- 
ting problem. 



























TYPE 154 SPEEDMILL : + 
This mill is designed for attachment directly to a Kinzbach > 
Type H Whipstock as the first tool in progressive milling 
operations. After the Whipstock is set, the attachment bolt is 
sheared and milling operations can begin. The lug on the face 
of the Whipstock engages the tapered pilot of this mill, forc- 
ing it to cut through the pipe wall without thinning the top 
section of the Whipstock. The Model 154 Speedmill is used 
to cut the first two and one-half feet of window only. 

















TYPE 155 SPEEDMILL 

After the first stage of window cutting is com- 
pleted, the Kinzbach Model 155 Speedmill is 
run to complete the window. This tool is de- 
signed to utilize cutting force reactions so 
that maximum length of window may be cut, 
while side blades are designed to resist re- 












4 duction in gage diameter during operation. Sot 
Bs oA, = 
eedmill | 
4 TYPES 156 AND 159 SPEEDMILLS 
’ For general and milling operations. Used to i 
, mill up pipe or tools in the well and to shape 
the ends of obstructing materials for subse- 
Type 154 quent fishing operation. 
| Speedmill ry ; 
, } ib aa aa 5 
. } EM Export Office: 
Specémilt 74 Trinity Pl. a 
Type 156 New York, N. Y. aul 
Speedmill 





; KINZBACH TOOL CO., INC., P.0.BOX 277, HOUSTON, TEXAS 








272 


For more data on advertised products, use Readers’ Service Cards, last page. 


DRILLING HINTS .. . 











The two sturdily-braced brackets, 
made of salvaged tubing, are slung on 
hooks welded to the outside surface 
of the sub-base; a U-shaped cradle 
device holding the lower end of each 
of the vertical members in position 


and preventing sideways movement. 
Depending upon the size of the unit, 
such an outside-rigged work bench 
saves anywhere from 20 to 30 square 
feet of floor space; space badly needed 


for walkways and access areas for en- 
gines, drive group, auxiliary equip- 
ment, space heaters and gear that 
must be kept inside the fully-enclosed 
rig area. 

Equipped with lifting eyes, the unit 
is easily moved and set up at rig mov- 
ing time. 








Disc Automatically Closes 
Dog House Latch Opening 
Access to-the inside latch of the 
rig dog house or change house is made 
easy by the unique method devised by 
one Rocky Mountain area drilling 
contractor, Of particular value dur- 
ing winter operations, or at night 
when the air is cold, the idea consists 





essentially of cutting a round hole in 
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80 YEARS 


CONTINUOUS 
ENGINE 
DEVELOPMENT 


S since the beginning of OIL 












A SINGLE CYLINDER DOES IT BEST 


The cheapest and most dependable power in 
the oil producing business has always been 
»rovided by the horizontal, two cycle, cross- 
oar type gas engine. This was true for the 
old-timers and it’s true today. The only 
difference is in the engines! 

Today’s Ajax Gas Engine is a_highly- 
engineered, precision product. Retaining all 


the essential simplicity of its great prototype, 
the Ajax you buy today is a product of the 
best ly the finest craftsmanship and the 
most suitable materials it is possible to obtain. 

And Mr. Producer, if gas is obtainable, Ajax 
will deliver cheap power! Ask your Supply 
Man for the particulars. 


\ MODERN GAS ENGINES 


SINGLE CYLINDER 
HORIZONTAL 
TWO CYCLE 
LOOP-SCAVENGED for 
CROSSHEAD TYPE 


THERMO-SYPHON 
COOLING 





LOW MAINTENANCE 
CONTINUOUS DEPENDABILITY 
LONG USEFUL LIFE 


Builders of GAS AND OIL ENGINES, PRESSURE PUMPS 
STEAM DRILLING ENGINES, INDUSTRIAL STEAM ENGINES 


CORRY, PENNSYLVANIA 


Oil Field Distributors: THE NATIONAL SUPPLY CO.. PITTSBURGH, PA 


R. B. MOORE SUPPLY CO.. BOLIVAR. N.Y 













* BETHLEHEM SUPPLY CO.. TULSA. OKLAHOMA 


wo ee ee 


100% NYLON 
COMPOSITION 


Darcova 
Valve 


Cup 


Darcova 
45° Bevel 
Type Cup 


Darcova 
Seating 
Cup 


DARCOVA VALVE CUPS, SEATING CUPS, 
AND SEATING RINGS 


—long noted for outstanding per- 
formance in well pumping—are now 
available in 100% nylon composi- 
tion for extra strength, extra life! 
They are offered in the full range 
of precision sizes and Darcova tex- 
tures that assure peak efficiency un- 
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the door adjacent to the inside latch 
and covering it with a round dis 
which, though easily thrust aside, al- 
ways falls back to cover the opening 
after the man’s hand is withdrawn. 

In the installations shown, the 
opening is about 8 inches in diameter 
and the disc an inch or two larger to 
allow for adequate covering of the 
hole. The pin holding the disc is made 
to allow a certain amount of lateral 
play to permit easy thrusting aside of 
the round plate. If necessary to lock 
the dog house when left unattended 
at a rig site, a pin lock device easily 
could be welded to the interior to pre- 
vent the disc from being moved from 
the outside. 


Overhanging Hoist Support 
Speeds Tool Handling 


Loading and unloading heavy 
equipment at the tool dock can be 
speeded and the work made easier by 
constructing a horizontal bar which 
overhangs, by several feet, the edge 
of the dock. Illustrated in the photo- 
graph, the rack device is completely 
demountable, breaking down into six 


ais ae : a 





pieces for easy rigging at moving time. 

Insert the two vertical members in 
sockets which are part of the dock 
structure, Several feet above dock 
level, weld a pipe socket to each post 
at such an angle that when the ex- 
tension members are inserted, and the 
horizontal bar placed atop them, the 
bar will extend several feet beyond 
the vertical projection of the dock 


a 


Our complete and modern facilities assure sound design, reliable 
manufacturing, and prompt, efficient service to every customer. 


M & V Type P-V 
PRESSURE TREATERS 


der varying conditions of depth, 
pressure, temperature, corrosion 
and abrasion. 


So be sure to specify 


DARCOVA | 


Outstandingly efficient and trou- 
ble-free—designed for pressure 
operation as oil and gas sepa- 
rator, treating unit, and settling 





The original... and always the best! foal tank. Stocked for immediate de- 





livery in sizes 4 x 21’, 5’ x 21’, 


6’ x 21’, 8’ x 21’. 


DARLING VALVE 


& MANUFACTURING 
COMPANY 





TANKS - TREATERS - SEPARATORS 


Steel Fabrication 
for the Oil Industry 


WILLIAMSPORT 28, PA. 


P — ~ 
THE ORIGINAL COMPOSITION CUP 
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Dorrco D-Sander 
Available in Three 
Standard Sizes... 





Mud Capacity 


(at 20 psi operating pressure) 





#2 D-Sander — 200-250 gpm 
#4 D-Sander — 400-500 gpm 
#6 D-Sander — 600-800 gpm 


Simplified mud control, regardless of mud circulation requirements, is now 












possible using one of the three standard Dorrco D-Sander sizes available. 
Field proven on close to one hundred rigs, the D-Sander removes virtually 
all API sands and all abrasive particles. Mud weight can be closely con- 
trolled . 
in bits per well and mud pump repairs. 


. . rig drill time is reduced . . . and big dollar savings are realized 








Li 











Key to D-Sander efficiency is the DorrClone . . . a compact cylindro- 


conical classifier operating on centrifugal force. It has no moving parts 





and requires no complex adjustments. Packaged units are now available 
incorporating two, four and six DorrClone units . . . a size to meet every 
mud circulation requirement. D-Sanders can be supplied with or without 


feed pump, drive and prime mover and are usually skid mounted. 
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For more information on the Dorrco D-Sander, contact our U. S. Sales 
Representative, Salt Water Control Inc., 1211 Fort Worth National Bank 
Building, Fort Worth 2, Texas. 





D-Sander T.M. Reg. U.S. Pat. Off. 
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GOLD NUGGET 


WELDED 


PAT. PENDING 











Realizing the need for an improved heavy 

duty, open steel floor grating of greater strength and 

economy, The GLOBE Company presents GOLD NUGGET Welded Grating 
the first grating to take advantage of modern engineering design. As a 
result of this improved design, the GOLD NUGGET primary load bar pro- 
vides 22% more strength with 14°% less weight. The primary load bar is a 
miniature I-beam with all of the advantages of a true structural member 
GOLD NUGGET Welded Grating is recommended for power houses, 
loading docks, oil refineries, fire escapes, drain grates, plating rooms, 


filtration rooms and for all types of heavy duty platforms. 






GOLD NUGGET 


% %” projection weld nugget for greater 
rigidity and strength 


% vertical alignment of the main load 
bars assured 





* all bars are load carrying bars including ot @ 
secondary bars | 
% anti-skid pattern 10,000 
PROJECTION WELD POUNDS 


Each secondary load bar (A), as projected welded 
to the primary load bar (B) has a shear strength of 
5,000 pounds per weld. There are 28 such projec- 
tion welds to a square foot of grating. This means 
that Gotp Nuccet Welded Grating can sustain 
greater shock loads than other gratings. 

















For the complete details of this revolutionary new grating, write 
for new catalog today. Distributors in all principal cities. Consult 
the yellow pages in your phone book under “GRATING.” 


Sie GLOBE Company MASINGE 1914 


SAFETY GRIP-STRUT GRATING * GOLD NUGGET WELDED GRATING * CABLE-STRUT AND GLOBETRAY CABLE RACEWAYS 
4008 SOUTH PRINCETON AVENUE + CHICAGO 9, ILLINOIS 








276 For more data on advertised products, use Readers’ Service Cards, last page. 





DRILLING HINTS ... 





ce 


edge. Use another horizontal bar, 
fitted with similar sockets that slip 
down over the tops of the vertical 
posts, for lifting or swinging in loads 
that are farther back on the dock. 

The chain hoist can be slid along 
the bar in either direction to accom. 
modate materials spotted in different 
parts of the dock or truck bed. Simple 
in construction, it requires only scrap 
tubular materials and the time of a 
welder to adapt such a rack to the 
tool dock of any rig. 














Cut Groove in Bolt 
To Locate Cotter Key 


Due to the vibration of various 
machines, it is often necessary to lock 
a nut on a bolt. This is done in sev- 
eral different ways, but there is a lot 
of preference for the slotted castle 
nut and cotter key arrangement. 

Whenever this type of bolt and nut 
is used, especially if they are in a out- 
of-the-way or unhandy place, it 3s 
often difficult to line the slots in the 
castle nut up with the cotter key hole 
in the bolt. 

To help locate the cotter key hole 
in the bolt, cut a groove across the 
top of the bolt with a hacksaw or 
mark with a chisel to indicate the 
direction of the hole. When the nut 
has been made up sufficiently tight, 
line up the slots in the castle nut with 
the notch or groove that has been cut 
across the top of the bolt, and the i- 
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sertion of the cotter pin can be made 
quite easily. 





This arrangement greatly facilitate 
the use of these types of bolts whert 
they must be made up at night o# 
if they are greasy, or in tight or 6 
of the way places. 
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PERFORATING GUNS ATLAS CORPORATION 


All Electrical Logs 
“| have certain 


rtical SnSeSSsss t+ 


load good features — 


k, 


long 


$5 . t => 
com- a ,! . t + === 
“rent 


the BIG DIFFERENCE = 
to YOU is the FIELD- [ime 
PROVEN SUPERIORITY Hien 
of PGAC’s Electricallog ime 


PGAC-S63 
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f 
PGAC, and only PGAC, gives you | | Se = 
an Electrical Log with Four (yes, 4!) ,: ssa \ ! 4 = == 
Resistivity Curves Recorded Simul- : 4! i | ie 2 
taneously —without loss of the oe rioraeas) {fh < : 
superior detail of PGAC’s famous al ey Bas 14 / E a ; | | = 
Spontaneous Potential. | ° | C : 
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PERFORATING GUNS ATLAS CORPORATION 


Houston, Texas Telephone REpublic 4-1651 
General Offices and Main Plant: 7730 Scott Street —Sales Office: Melrose Building 


CALL FOR PROMPT SERVICE— ALWAYS READY TO SERVE YOU 


TEXAS: Abilene — Alice — Beaumont — Bowie — Colorado City — Corpus Christi — Dallas — Fort Worth — Gainesville 





Graham — Houston — Longview — Midland — Odessa — Pampa — Tyler — Victoria — Wichita Falls. 
OKLAHOMA: Ardmore — Healdton — Oklahoma City — Pauls Valley — Pawhuska — Perry — Seminole — Tulsa. 
LOUISIANA: Houma — Lafayette — Lake Charles — Shreveport. KANSAS: Great Bend — Liberal. NEW MEXICO: Hobbs. 





SERVICES 


F AFFILIATE COMPANIES: CANADA ~ Perforating Guns of Canada, Ltd.; Edmonton, Alberta 
~ERMANY — Atlas Deutsch- Amerikanische Olfelddienst G. m. b. ee VENEZUELA — Servicios Tecnicos Atlas, C.A., Caracas 
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These How-To-Do-It Ideas Can Save You Money 














Make Simple Gate Fittings From Pipe and Steel Rod 


Simple fittings for lease gate hinges 
and a locking device for a lease gate 
are no problem in the installation 
shown here. Cut some 14-inch pipe to 
6-inch lengths and weld to the gate. 
Drill two Y-inch holes through the 


* 


post supporting the gate. Slip ¥-inch 
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bolts through these holes and bend 90 
degrees. Insert the bolts in the pipe 
nipples and the hinge is complete. 
The locking bolt consists of a piece 
of ¥2-inch steel rod in which a 90 de- 
gree bend has been placed four inches 
from one end. Place the rod through 


Remote Waste Oil Pit 
Reduces Fire Hazard 


Keeping waste oil, particularly 
when it is high gravity, from accumu- 
lating in the cellar around the well 
head can benefit the producer in sev- 
eral ways: Danger of fire is reduced; 
there is less need for the expense and 
trouble involved in having a vacuum 


the pipe nipple so that it extends in a 
1-inch hole drilled in the post adjacent 
to the free end of the gate. 

The entire system is extremely sim- 
ple, costs little or nothing to install and 
yet performs satisfactorily under any 
conditions. 


truck out to remove the accumulated 
fluids; and, when heavy rains occur, 
there is less chance of the cellar filling 
and overflowing, bringing the expense 
of cleaning up sludge and oil film that 
is floated out and spread over the sur 
rounding area. 

To the end that such accumula- 


tions of waste oil will be minimized, 
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one operator in the Denver Julesburg 
Basin attaches a 20-foot length of 
|-inch pipe to his tubing head sample 
cock and, at the outer end, attaches 
a tee and nipple to direct fluid into a 
shallow pit. Now, when the pumper 
takes a sample and lets the fluid flow 
for a short while in order to get a 
representative flow line sample, the 
waste oil collects harmlessly in the 
hole. At intervals, when the wind is 
in the right direction, the pumper can 
burn the accumulated oil with little 
danger to the well or equipment. A 
clean and neat location results from 


this practice. 


Use Waterproof Tape 
To Check Pressure 

Here is a means to facilitate read- 
ing the pressure gages to determine 
if the operating pressure is normal. 
The range of the normal operating 





How-To-Do-It 
ideas 


Earn Money, 
too! 





$10—Wortv Om editors want 
how-to-do-it ideas, so your favorite 
short cut or invention could put 
money in your pocket! Write down 
the substance of that latest idea and 
send it in with a picture or drawing 
of the installation . . . if accepted, 
$10 will be yours. Send those money- 
making ideas today to Hints Editor, 
Wor.tp On, P. O. Box 2608, Hous- 
ton 1, Texas. 
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pressure for a particular application 
of a pressure gage is marked by fix- 
ing a piece of waterproof tape to the 
gage glass retainer rim in a position 
opposite the normal pressure range. 
If the gage is moved to another lo- 
cation, the marker is moved to indi- 
cate the normal operating pressure 
for the new location. 

Marking pressure gages as pro- 
posed is very beneficial at locations 
such as tank batteries and well heads 
since employes other than the regular 
pumper are frequently required to 
check the gages. The marks facilitate 
checking the pressure gages for ab- 
normal pressures and eliminate any 
doubt as to the normal operating 
pressure of the gage. 

(Courtesy Humble Oil & Refining Company.) 


Treat Cooling Water in 
Easy-to-Build Reservoir 


For an improved method of add- 
ing chemical treating agents to the 
cooling tower water, construct a small 
reservoir of a length of 1034-inch 
casing. Connect this reservoir to the 
main water supply line to the top of 
the cooling tower in such a manner 
that water will bypass through the 
reservoir. 

The chemical treating agents are 
placed in the reservoir which permits 
the water passing through the reser- 
voir to dissolve and disburse them at 
a uniform rate at the top of the cool- 
ing tower. This eliminates the neces- 


TREATING AGENTS 
{ SUNK 10% CASING 











—® DISCHARGE TO TOWER 
Vy COLLAR 
Pa RETAINER SCREEN 
\ TRI-POD LEG 
/ 
/ 
U 


INLET FOR WATER 
> COLLAR 


sity of climbing to the top of the cool- 
ing tower to disburse the chemical 
treating agents. 

Use of this 


suggestion promotes 


For more data on advertised products, use Readers’ Service Cards, last page. 
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ANVIL Brand 





Anvil Brand Couplings start clean, 
run up fast because threads and 
chamfers are precision machined, 
gaged throughout manufacture, and 
electro- galvanized. Uniform wall 
thickness and properly aligned seal- 
ing surfaces provide dependable 
mechanical strength and full joints 
for trouble-free string service, mini- 
mum maintenance. 

Anvil Brand Fittings—A.P.I. 
Couplings for all oil field applica- 
tions, bushings, plugs, and nipples, 
are sold through your nearest sup- 
ply store. Engineering service is al- 
ways available from Anvil Brand 
Representatives in key oil country 
locations. Write for information. 


2g iv 
=o of §. 6 en 
lume 2 Se 0 ~! 
U2 f-— 


POCKET SIZE THREAD GAGE 
Identifies threads from 8 to 14 per inch, 
round or sharp, external or internal. a 
6Y,” long. Write Oil Field Dept., Pittsburg 
Pipe and Coupling Co., Allison Park, Pa. 





ANVIL BRAND 


forged seamless and 
wrought steel 
pipe fittings 





PIPE and COUPLING COMPANY 


Subsidiary: Anvil Products, Inc., Longview, Tex. 
Affiliote: Canadian Coupling and Fittings, Lid., Simcoe, Ont. 
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through a shoe at the crown block and 
back down to the (guy) wire anchor 
Cut a 50-gallon drum in half and ap 
tach it with a bail to the cable as illus. 
trated, 

In this case, the drum is filled with 
scrap iron to provide the weight neces. 
sary to balance the tongs. The drum‘ 
hung at a convenient place so that 
more weight can be added if necessary, 
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safety and saves time in adding 
chemical treating agents to the cool- 
ing tower water since it is no longer 
necessary to climb to the top of the 
cooling tower. Also, more effective 
chemical distribution is obtained with 


the proposed method. 
(Courtesy Humble Oil & Refining Company.) 


Adjust Workover Tongs 
With Counter Weight 


Here is a simple counter weight used 
to balance the tongs on a workover 
unit. Run a cable from the tongs 








Trouble-Free 


JENSEN 
JACKS 


Lift More Oil 


for Less Money 





Tilt Welding Rod Box 
For Additional Advantages 
Tilting the shop-fabricated weld- 
ing rod supply box through an angle 
of about 40 degrees and mounting it 
on a step slightly below bed level of 
the field welding truck accomplishes 
several worthwhile benefits. 









Loading or unloading of the heavy 
rod cartons is facilitated. The rods 
remain packed in orderly fashion to 
facilitate easy picking up by the 
welder; also, they have less tendency 
to jump around in the carton, with 
consequent damage to coating, when 


A JENSEN JACK is engineered inside and out to lift more oil 
for less money . . . and that’s a fact worth remembering when 


you install a pump jack. 








Heavy welded post and beam, precision shaved gears, oil bath 
lubrication, double tapered roller type bearings, single and double 
gear reductions, one-man counterbalance—all of these features 
afford dependable and economical production. 


Compare JENSEN JACKS feature-for-feature with any other jack 
made ... compare production records . . . compare initial costs 

. see if you don’t agree that a JENSEN JACK will lift more 
oil for less money. Write us or see your Jensen Dealer. 


Export Office: 


JENSEN BROS. MFG. CO., INC. 
Coffeyville, Kansas, U.S.A. 


60 East 42nd Street, New York City 
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the truck is going over rough terrain. 
The storage box, being tilted, takes 
up less vertical height above and 
below the step to afford more ground 
clearance. 

The box is designed to hold four 
cartons of rods and is equipped with 
a heavy, flanged lid that helps pre- 
vent entry of rain and dust. 


Simple Chain Hoist Aids 
Minor Boat Repairs 

In an area where large boats oF 
luggers are used, this idea may be 
put to good use. It consists of 4 
frame made of two pilings and steel 
H beam with a chain hoist attached 
as shown in the illustration. A sling 
is attached to the hoist allowing boat 
operators to change their shafts, pro 
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: combines the “Know How” of long experience and ee 
= the proper equipment: (1) especially designed high a 
ith pressure mixing drums, (2) pump manifolds, (3) See 
re- control valves, (4) the correct size gravel. ae 
This equipment is assembled and mounted on a e 
truck. For off-shore jobs the unit is mounted 
on skids. 
or WRITE — WIRE — PHONE on | aoe 
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pellers and make other minor repairs. 
The installation of this simple de- 





vice has reduced towing time, down 
time and ship yard repairs for one 
Gulf Coast operator. 


Protect Sheet Metal Hood 
With Flange Couplings 


Anticipating the possibility of cor- 
rosion occurring in the vulnerable ex- 
posed bolts and surfaces of a flange 
coupling, particularly in an area fre- 
quently subjected to much rain, fog 
and salt air, one company makes it a 
practice of not only taping shut the 
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Chances ane you already know... 
ARNOLD BUNTE 


He’s friendly, interested, has “lived” oil 
for 35 years. As a recognized consultant 
and registered petroleum and geological 
engineer, he adds to the oil “know- 


how” available to serve you. 


Built on Service 
to the West 





















Phone AComa 2-2661 
MEMBER FEDERAL DEPOSIT INSURANCE CORPORATION 


17th at Champa Street 
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gap between the flange halves, but 
covering the entire flange with a sheet 
metal hood. Two such _ installations 
are shown in the photograph. The 
hoods, easily built by a welder out of 
scrap tank steel or light gage steel) 
sheet, rest upon the flange in saddle- 
fashion and extend well below the 
under side of the pipe. A vertical 
handle at the top of the hood facili- 
tates lifting and handling. 

The relatively small cost of such a 
hood easily can be repaid by the ex- 
tended corrosion-free life of the 
coupling. 





Hold Paraffin Solvent 
With Flow Line Pot 

Where flow lines are apt to paraf- 
fin-up, add a simple pot to the well- 
head to make it easy to add the 
solvent. It consists of a piece of 
6-inch pipe with 2-inch connections 
at each end. Screw a bull plug into 
the top end and a valve and nipple 
at the bottom which connects to the 
flow-line. 

At regular intervals, the well may 
be shut down while the vessel and 
upper part of the flow-line are filled 
with paraffin solvent. The pump }5 
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Lighter 
Extremely Simple 


Nore Powerful 





WHITE’S DIESEL-ELECTRIC 


drilling rig power plant 


Now, combining new important advancements and design 
refinements, White offers a lighter, more compact package 
that provides extreme simplicity in arrangement and oper- 
ation, and more power for deep drilling—land or offshore. 


The highly developed components consist of two or more 
engine-generator sets, a minimum of three drive motors, and 
simple controls. White’s well-known Superior oil field 
engine and a pair of time-proven 300 to 550 kw generators 
in tandem make up an engine-generator set. Total weight 
of one set alone is almost 8 tons lighter than comparable 
units! Simplification, compactness and lighter weight are 
greatly achieved through concentration of power in the 
heavy-duty drive motors. The largest units are rated 1000 
hp continuous and 1250 hp intermittently, permitting use 


White 


DIESEL 


A 
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of only one motor for the drawworks, and one for each mud 
pump. This eliminates mechanical connections required in 
other plants where multiple motors are necessary. Use of 
fewer motors results in simplest controls, a lighter rig, and 
a net result of lower over-all cost. All components are 
standard production items, al- 
lowing greatest interchange- 
ability, and smaller inventory 
of parts, 

For complete information and ad- 
vantages of White's diesel-electric 
operation, get White's Bulletin 101 
available from all leading rig 
manufacturers, White field repre- 
sentatives, or through the White 
Diesel Engine Division. 


White Diesel 
WHITE DIESEL ENGINE DIVISION 
THE WHITE MOTOR COMPANY 


Plant and General Offices: Springfield, Ohio 
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The Otis valve design is so 
completely different that it provides 
an operating flexibility which 
heretofore has not been possible with 


conventional gas lift equipment. 


lL” No metal moving parts... 
the simplest design of any 
valve on the market today. 


p Same string of valves can 
be used for either continu- 
ous or intermittent flow. 


jy Completely balanced .. . 
casing-pressure-operated, 
regardless of tubing 
pressure. 


J Concentric with tubing. . . 
easy to run and pull... 
no offsets, no unusual 
shapes. 


Available in a wide range of 
sizes —from %4” x1%” 
to 24%” x 4”, 


Otis Pressure Control, Inc. 
GAS LIFT DIVISION 
2402 Broad Street - Houston 


Branches Throughout the Oil Country 
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again started and the slug of solvent 


| 
| 
| 


| 


| haust line 


| or another to hold joints of pipe on 


is pumped through the flow-line dis. 
solving the paraffin. 

If the well is to be shut down over 
night, the pot may be filled and the 
solvent allowed to bleed back into 
the well. This will help to remove 


a portion of the paraffin which may 
tend to form in the tubing. 

this solvent 
pot is illustrated in the photograph 
and can be varied in size depending 
| upon the amount of solvent required 
by a particular well. 


The construction of 





Buried Exhaust Line 
Cuts Danger of Fire 


Danger of fire or explosion caused 
accumulated vapors 
around the well is minimized by the 
technique employed by one company 
in extending the pumping engine ex- 
distance, under- 
ground, from the well. 

Bring the line 
and down into a shallow 
Extend it for some 50 
feet out to the edge of the location 
to terminate in a conventional muf- 
fler that is brought up to a few 
inches ground level. 

Care should be taken, in laying out 
such an extension, that the pipe di- 
ameter will be sufficient to eliminate 
any chanee for back pressure. 


Weld Pipe Rack Chock 
To Assure Its Location 

Nails, rags, boards and just about 
every conceivable object around the 
location have been used at one time 


by ignition of 


some 


the engine 
trench in 


up over 


the ground. 


above 
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‘i removed from the pulling unit and 
Sed placed on the ground a few feet out 
in front. 

val Besides making them _easier to 
the reach and placing them in a safer 
a location, the effect of handling the 
vl extinguishers just before the opera- 
a tion has a good psychological effect. 

; It makes the men fire conscious, 
ent i utes sack -. a ee ke which tends to reduce carelessness. os 
ph v1 = eae malt Ga yas Aon a fire should occur, there is no ques- tomatically retrace his steps and have 
ing ras . ro ages oe y tion concerning the location of the the fire extinguisher in position in a 
ol rom where it is needed. extinguisher. The roustabout can au- matter of seconds. 


Make it by welding sucker rod 
material into a “IT” shape and con- 
nect the ““T”’ to the rack with a short 
length of chain. Burn a hole in the 





doit with 
WISCONSIN 


| pipe rack to accommodate the “T” 
which can be quickly and easily put in 
place when it is needed. This idea saves 


time and trouble and possibility of 
an accident which might result from 
the use of makeshift chocking device. 





When water boils away under a scorch-’ 
ing summer sun .. . if the temperature, 
should go up to an unbelievable and un- 
bearable 140° F.—or if, on the other 
hand, it should drop to minimums way 
below the freezing point during an un- 
seasonal cold spell — there would be no 
cause for concern if your equipment is 
powered by a Wisconsin Heavy-Duty 
AIR-COOLED Engine! 


Wisconsin Engine AIR-COOLING is 
entirely automatic and as trouble-free as 
modern engineering ingenuity can make 
it. Every Wisconsin Engine from the 
smallest to the largest is equipped with a 
large capacity blower, integrally cast as 
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Make Gate Easy to Latch 
With Rod and Steel Plate 


The illustrated latch is being used 
on a lone gate made of 1-inch rod. 
The gate is flexible and can be lifted 








ed an inch or two at the open end with- a part of the flywheel. A powerful blast 
ors out much trouble. of AIR is continuously distributed over 
the The horizontal rod at the top of the closely-finned cylinder heads and 
ny the gate is extended three or four walls by means of scientifically designed 
2X- inches beyond the end of the gate. and placed air shrouding, providing cor- 
e Wik the gate. in: a: cleeed position cate atc at all temperatures 
this extension lies directly on the rod oe ; 
ine used at the top of the fence. By In addition Wisconsin basic High Torque 
in making a horizontal saw cut along design and heavy-duty construction are 
50 the middle of the extension and filing ' ' : assurance of steady-going operating de- 
ion a spot on top of the railing, a flat Pipeline Dirt Padding Machine pendability, low-cost maintenance and 
re gantact can he chtateel efficient, economical performance. All 
, O ae oie models can be equipped with electric 
ew ne quarter inch steel plate, cut 
oe ; ; starter and generator, or starter only, as 
to fit, is used in making the stops. = : 
‘ original equipment. 
yut Weld these close to the top of the 
di gate, This allow s the m to be lift d There is no more rugged engine built, in a 3 to 36 
ate over the rail with a minimum of ef- hp. range, than a Wisconsin “AIR-COOLED” — 


fort whenever the gate is opened or 
closed. 


Fire Fighting Equipment 





Pipeline Gathering Pump 


which is a good reason why YOU should specify 
Wisconsin Power for your equipment. Write for 
Spec’ bulletin S-188. 


WRITE TO HARLEY SALES CO: 








WISCONSIN MOTOR 


Corporation 


ut | Placed in Ready Position 


619 SOUTH MAIN STREET © TULSA, OKLAHOMA 
3420 McKINNEY AVENUE @ HOUSTON, TEXAS 


he One major company has a rule $03 SOUTH MAIN STREET © WICHITA, KANSAS 
that bef } ee MILWAUKEE 46, WISCONSIN Pepiindiasense 
e c yeTore ing y as ; - . ‘ Ot #140 O1sTRIBUTORS 
- eet sie pu ng oF rations can World's Largest Builders of Heavy-Duty Air-Cooled Engines ENGINES AND ALt TYPES OF UTILITY UNITS 
on egin, the fire extinguishers must be 
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What's Happening 








Harty Jeffries 





W. H. Morris 


E. L. Steiniger 


Sinclair Oil Corporation recently promoted 
five executives to higher posts. Harry Jef- 
fries was elected a 
director and executive 
vice  president—ad- 
ministration, the lat- 
ter being a newly 
created position. For- 
merly, Jeffries was a 
vice president. As a 
director he succeeds 
A. E. Watts, who has 
resigned. E. L. Stein- 
iger, a former vice 
president and already 
a director of Sinclair 
Oil Corporation has 
O. P. Thomas been elected to the 
newly-created post of 
executive vice president—operations. C, J. 
Allen, executive vice president of Sinclair 
Refining Company, has been elected vice 
president, Sinclair Oil Corporation, and 
will serve as administrative assistant to 
P. C. Spencer, president. W. H. Morris, 
former president of Sinclair Pipe Line 
Corporation was elected vice president of 
Sinclair Oil Corporation and will serve as 
executive assistant to Steiniger in opera- 
tions. O. P. Thomas, former assistant 
comptroller of Sinclair Oil Corporation 
has been elected vice president of the same 
company and will be executive assistant to 
Jeffries in administration. 
* 
Edward W. Lang was elected vice pres- 
ident in charge of sales of Cities Service 
Oil Co. (Penn.), principal operating sub- 
sidiary of the Cities Service system in the 
Atlantic Coast area. Lang also was elected 
a member of the board of directors. Other 
new board members elected were Thomas 
F. McGarey, vice president and manager 
of the Asphalt department, and Henry L. 
O’Brien, general counsel of the parent 
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AMONG MEN 


Cities Service Company. As directors, they 
succeed three retired officers, former pres- 
ident H. E. Brandli, former vice president 
John D. Morgan, and former treasurer 
Walter W. Martin. 

? 


Neal Clayton, former President of Liberty 
Exploration Company, Tulsa, has sold his 
interest to J. D. Sides of Billings, Mont., 
and the office will be moved to Denver, 
Colo. Clayton has joined Sohio Petroleum 
Company at Oklahoma City as staff geo- 
physicist. 

= 
T. E, Weirich, formerly chief subsurface 
geologist for Phillips Petroleum Company’s 
Land and Geological department, has been 
named assistant manager of the depart- 
ment’s Osage area, Osage County, Okla., 
and Renato Passega, exploration research 
geologist, has assumed the duties formerly 
handled by Weirich. Both are headquar- 
tered in the Bartlesville, Okla., office. 
Weirich started with Phillips in 1934 and 
has been chief subsurface geologist since 
1948. Passega started with Phillips in 1948 
and became exploration research geologist 
in July of 1956. 

oa 
William K. Whiteford, president of Gulf 
Oil Corporation, has been elected a direc- 
tor of General Motors Corporation. White- 
ford, a Gulf Oil director, is in addition a 
member of the boards of Jones and Laugh- 
lin Steel Corporation and Proctor and 
Gamble Company. 

* 


H. D. Fox, Oklahoma district geologist, 
will be promoted to the newly created 
position of Oklahoma district exploration 
superintendent for Sohio Petroleum Com- 
pany. In this position he will report di- 
rectly to the division exploration manager 
and will supervise all exploration activi- 
ties. Also effective G. W. Velotta, senior 
geologist, will be promoted to Oklahoma 
district geologist. Bernard A, Taylor, dis- 
trict geologist at Casper, Wyo., was pro- 
moted to Casper district exploration 
superintendent for Sohio, He started with 
Sohio in 1946, as a draftsman and later 
became a geologist, senior geologist and 
district geologist, all in the Houston dis- 
trict. He moved to Casper as district 
geologist in 1954. C. F. Moore, Jr., dis- 
trict geophysicist, Billings, Mont., was 
promoted to Billings district exploration 
superintendent. He joined Sohio as a 
seismic observer on a crew in 1946. He 
worked his way up through the crews to 
party chief and party manager before 
going to Casper as a geophysicist in 1952. 
His appointment as district geophysicist 
at Billings was effective in June, 1955. 
* 


Petroleum, Inc., recently announced that 
James D. Morris has joined the company 
as division geologist for Kansas-Oklahoma. 
Morris was formerly an independent con- 
sulting geologist in Kansas and Okla- 
homa prior to joining Petroleum, Inc. 
Lyman Hill has been promoted to district 
geologist for Colorado having been trans- 
ferred to Denver from Wichita, Kansas, 
where he served as assistant district geolo- 
gist for Kansas. Hill was formerly with 
Sunray Mid-Continent Oil Corporation 
before joining Petroleum, Inc., in 1955. 
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INDUSTRY 


Hines H. Baker 


Morgan J. Davis 


Hines H. Baker, president of Humble Oil 
& Refining Company since 1948, will re. 
tire April 29. Morgan J. Davis, executive 
vice president, is expected to succeed him, 
It is anticipated that Baker will be elected 
to the board of directors of Standard Oil 
Company (New Jersey). Baker joined 
Humble in 1919 as a member of the Law 
department. In 1940 he was made director 
in charge of refining and sales. Davis 
joined Humble in 1925. He has been a 
director since 1948; was made a vice 
president in 1951; and executive vice 
president in 1956. 
* 


McRae Oil & Gas Corporation of Mid- 
land has promoted two executives. They 
are Wilbur Rocchio and A. N. (Neil) 
Brown. Rocchio now is executive vice 
president of McRae Oil & Gas and presi- 
dent of its wholly-owned subsidiary, Roden 
& McRae Drilling Corporation. Previously 
he had been vice president of both con- 
cerns. The position of executive vice presi 
dent of the drilling corporation is a new 
one. Rocchio succeeds McRae, who moved 
up to chairman of the board. Brown, man- 
ager of the Land department of McRae 
Oil & Gas, has been elected a vice presi- 
dent of the concern. He will continue in 
charge of the Land department. 


Trunkline Gas Company announced the 
appointment of Raymond E, Fairchild as 
Houston district geologist. Fairchild comes 
to Trunkline Gas 
from Pan American 
Production Company, 
where he was district 
geologist in the Hous- 
ton office until the 
firm merged with 
Stanolind Oil & Gas 
Co. More recently he 
served as a geological 
consultant to Pan 
American. As a dis 
trict geologist for 
Trunkline Gas, Fait 
child will be 
charge of the com- 
pany’s geological ac- 
tivities in the Houston area of the Texas 
Gulf Coast. He joined Pan American 
Production Company in 1950 after com- 
pleting his education. 





Raymond E. Fairchild 


Tony Gibbon, eastern division geological 
representative for The Carter Oil Co., 8 
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pO Distributors: Bovaird Supply Company, Tulsa, Okla. 
Mid-Continent Supply Company, Fort Worth, Texas 


Export Distributor: Mid-Continent Supply Co., Inc. 
45 Rockefeller Plaza, New York 20, N.Y. 
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Serving the Oil and Gas Industries 
. Worldwide 
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CLEAN BOILERS 
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SAND-BANUM 


Pure Colloidal Concentrate 
Removes and Prevents 
Boiler Scale and Corrosion. 
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All Active Ingredients—Ounces 
Only Once A Week 
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Keep Your Boilers Clean 
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SAND-BANUM Way. 


Stocked by Leading Supply Houses 
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being transferred to Durango, Colo., 
where he will be area geologist. Replacing 
Gibbon in Tulsa is R. E, Johnson. The 
Durango office is Carter’s headquarters 
for the Four Corners area. 


Hugh B. Hodges, retired drilling contrac- 
tor and independent oil producer, has 
been elected to the Sunray Mid-Continent 
Oil Company’s board of directors. 


Moody Covey has been promoted to 
safety supervisor of Tidewater Oil Com- 
pany’s Seven State and Hawaii Western 

division. Covey will 
I be responsible for 

supervising accident 

control programs, 

guidance in eliminat- 

ing unsafe practices 

and conditions, rec- 
. ommending protec- 
tive equipment and 
accident prevention 
methods, and partici- 
pation in accident 
prevention investiga- 
tions and analyses. He 
will make his head- 
quarters here. Covey 
joined Tidewater in 
1950 as a junior engineer at its former 
Drumright, Okla., refinery. Previous to 
his present appointment, he was divisional 
safety supervisor for the company’s South- 
ern division with headquarters in Houston. 


GO -) 


I) 


Moody Covey 


R. A. Appleman has been named general 
traffic manager of Esso Standard Oil Com- 
pany, in New York City. Appleman has 
been with Esso Standard since 1919 and 
had been assistant general traffic manager 
since March, 1955, 

* 


Michael Singer, president of Federal Oil 
Company, has been elected a trustee of 
St. James Hospital in Newark, N. J. 


® 
Russell D. Richardson has been elected 


treasurer of Tidewater Oil Company in 
addition to his present responsibilities as 


controller. Richard- 
son started with the 
company 36 years 


ago as an accounting 
clerk at the Avon 
Flying A Refinery 
near San _ Francisco. 
He became chief ac- 
counting clerk in 
1927, advancing to 
the post of assistant 
regional controller of 





Tidewater’s Western 
division in 1936. He 
served as_ regional 


controller from 1939 
to 1954, and in the 
latter year was named controller for the 
entire company. 


Russell D. Richardson 


The Geotechnical Corporation, Dallas an- 
nounced the election of F. H. Kennedy as 
a director and J. Lee Wood as a director 
and vice president of the company. Ken- 
nedy joined Geotechnical in 1936 and is 
vice president in charge of manufactur- 
ing. Wood joined Geotechnical in 1954, 
and was formerly chief contracting officer 
of the Dallas Air Procurement district of 
the Air Force. 


For more data on advertised products, use Readers’ Service Cards, last page. 


Cosden Petroleum Corporation has elected 
Ernest K. Dodson a vice president. The 
action was announced by R. L. Tollett, 
president, who stated 
that recent growth of 
the corporation in the 
acquisition of Col- 
Tex Refining Com- 
pany and of the 
Hawley refinery of 
Onyx, and in the ex. 
panding of crude pro- 
ducing facilities, has 
made necessary the 
designation of an ad- 
ministrative vice pres- 





ident. These duties 

will be handled by 

be Sides Dodson. The newly 
designated vice presi- 

dent has previously been in charge of 


Cosden’s Midland, Texas, Land office, 
and has temporarily assumed the duties of 
Marvin M. Miller, vice president in 
charge of the Producing division, during 


Miller’s absence while enrolled in the 
Advanced Management School of Har- 
vard School of Business Administration. 


Dodson joined Lion Oil Company in 1937 
as an accountant, and has spent the last 
20 years either in the oil industry, or in 
the practice of public accounting closely 
related to the industry. 


Sidney A. Swensrud will retire as chair- 
man of the board from Gulf Oil Company 
April 23. There will be no successor due 
to an executive rearrangement. Swensrud 
joined Standard Oil Company of Ohio in 
1928 and eventually became executive 
vice president. He joined Gulf in 1947 in 
the same capacity. In 1948 he was made 
president and in 1953 chairman of the 


board. 
* 


announced the 
assistant to the 


Seaboard Oil Company 
election of Harvey Cash, 
chairman of the board of The Texas 
Company, to the board of directors of 
Seaboard, replacing R. F. Baker who re- 
signed upon his retirement from Texaco 
last January. 


Richard W. Scott, who has been manager 
of exploration for Warren Petroleum 
Corporation’s Oil division with headquar- 
ters in Houston has resigned. Scott will 
move to Buena Vista, Colo., where he will 
engage in business for himself. 


Alex W. McCoy Associates, Inc., Tulsa, 
named an additional vice president and 
a chief geologist and approved plans to 
expand regional offices. Wayne E. Swear- 
ingen, chief engineer for the petroleum 
engineering and geological consultant firm 
was elected vice president for engineering. 
Dr. Carl Moritz, executive vice president, 
was appointed chief geologist to coordi- 
nate the independent firm’s geological con- 
sultant work. 


M. J. Rathbone, president of Standard 
Oil Company (New Jersey) has been 
given the Stevens Institute of Technology 
(Hoboken, N. J.) award for notable im 
dustry achievement, in recognition of his 
work in “an industry so intimately 10 
volved with the industrial economy 0 
our nation and in its military defense. 
The ceremony took place in the Sheraton- 
Aster Hotel in New York City February 2. 
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A performance report from 
The La Gloria Corporation 

on the First Clark 
HMAB-10 “Midget Angle” packaged — 


compressor station installation 
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Now over 7OOO hours on stream 


After 7000 hours of hard 24 hour a day service the per- 
formance of the first HMAB-10 Midget Angle installed 
is reported as being “highly satisfactory.” There has 
been a complete absence of mechanical failures with 
only routine maintenance required. 


The HMAB.-10, installed at Waskom, Texas, is a com- 
pletely self-contained packaged compressor station de- 
veloping 550 bhp. The La Gloria Corporation is using 
it to gather gas at 50 psig. and compress it in two stages 
to 980 psig. Subsequent to after-cooling, the gas is 
piped to a gasoline plant where it is stripped and sold 
to a pipeline company. 


Similar in appearance to the smaller HMA, the new 
unit incorporates the basic design features of the HMA 
as well as many new innovations. Foremost of these is 
a new radiator and hydraulic radiator drive. Both the 
radiator and drive have completely measured up to 
expectations with flawless operation. 





WORLD OIL 


Substantial savings in erection time were realized at 
Waskom because the HMAB-10 was delivered as a 
factory tested, completely assembled unit. Balanced/ 
Opposed design greatly reduced foundation needs. 


One very important consideration for users of this 550 
bhp. unit is the fact that it is equipped with five com- 
pressor cylinders as standard equipment. If field pres- 
sures drop excessively, conversion to three-stage opera- 
tion is easily accomplished. There is also ample physi- 
cal space in the radiator to add another cooling section 
for additional intercooling. Demand for this new unit 
is heavy but new production facilities will soon be 
ready to speed deliveries. Be sure to get all the facts 
on the HMAB from your nearest Clark representative. 


CLARK BROS.CO., OLEAN, NEW YORK 
One of the Dresser Industries 
Offices in Principal Cities Throughout the World 


Packaged 
Field 
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J. E. Vaeth, veteran Fort Worth, Texas, 
oil man and executive vice president and 
a director of South- 
ern Production Com- 
pany, Inc., until the 
acquisition of its oil 
and gas properties by 
Sinclair Oil & Gas 
Company, has re- 
signed from an exec- 
utive position with 
Sinclair to become an 
independent oil oper- 
ator in Fort Worth. 
Vaeth has spent prac- 
tically his entire adult 
life in the oil business. 
He went to work for 
Danciger Oil & Re- 





J. E. Vaeth 
fining Company in 1920 in Wichita Falls, 
Texas, 
set up the 


1927 to 


and 


Worth in 


general offices 


moved to Fort 
Dancige1 





was named a vice president of Southern 
Production when the two companies 
merged in 1950. Vaeth later was _ pro- 
moted to executive vice president and was 
elected a director in 1951. He was also 
a director of The Offshore Company, 
Southern Production subsidiary. When 
Sinclair purchased the oil and gas prop- 
erties of Southern Production last Novem- 
ber 1, Vaeth joined Sinclair in an ex- 
ecutive capacity in Fort Worth. 


= 
Dr. William P. McKinnell, Jr., has joined 
the staff of the Engineering section of 


The Ohio Oil Company’s Research Cen- 
ter in Denver. McKinnell was employed 





at Chrysler Corporation, Highland Park, 
professor of 
metallurgy at Virginia Polytechnic Insti- 


Mich., and as an assistant 


tute previously. 





DOUBLE VIBRATING 


SHALE SHAKER...and 









SAMPLE MACHINE 





The THOMPSON SHALE SHAKER 
SAMPLE MACHINE offers the oper- 
ator and geologist one of the best 
methods available for obtaining 
accurate foot-by-foot samples of 
well cuttings. 

This THOMPSON DOUBLE 
VIBRATING SHALE SHAKER and 
SAMPLE MACHINE is specially 
engineered for off-shore barges or 
islands, deep wells, or wells using 
big volume and high pressure mud 


SOLD ONLY 
THROUGH 
SUPPLY STORES 
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y —— for accurate 
samples of cuttings 


pumps. It is available either plain 
or galvanized, which makes it rust 
and deterioration-proof on off- 
shore or coastal duty. 


THOMPSON Shakers are 
famous for their highly efficient 
service at any depth or flow and 
for their economical first cost. 


Make sure THOMPSON’S on 
the job for accurate samples and 
clean mud. 


— 


_— | Kolo} Inco} 


TEXAS 


For more data on advertised products, use Readers’ Service Cards, last page. 














Walter F. Rogers, chief chemist of the 
Houston Production division Chemical 
unit of Gulf Oil Cor. 
poration, received the 
Frank Newman 
Speller Award, pre- 
sented by the Na. 
tional Association of 
Corrosion Engineers 
in St. Louis, March 
13. Rogers, who is 
founding father of 
the organization, is 
the tenth man to re- 
ceive the Speller 
Award, established in 
1947 and named in 
honor of the first re- 
cipient. It is given 
annually to scientists who have made sig- 
nificant contributions to the world’s knowl- 
edge of corrosion control. He first came 
to the company in Port Arthur, Texas, in 
1926 as a chemical engineer at the re- 
finery. In 1927, he came to Houston to 
work for the Gulf Production Company 
under a fellowship from the Mellon Insti- 
tute, primarily concerned with oil well 
corrosion problems. In 1949, he was made 
chief chemist, the position he now holds. 
In this capacity, he is in charge of four 
units: core analysis, reservoir fluid, pro- 
duction and drilling. Rogers is the author 
of the book “Composition and Properties 
of Oil Well Drilling Fluids,’ also many 
technical articles on corrosion of produc- 
ing and pipe line equipment. He was pres- 
ident of NACE in 1953 and has also 
served on numerous other committees. 


Walter F. Rogers 


James Wesley Yarbro 
has joined Texas Pa- 


cific Coal and Oil 
Company as  comp- 
troller. Yarbro has 
been assistant  secre- 
tary-treasurer and tax 
manager of Southern 
Production Company 


for the past six years. 
Prior to that he was 
with the Bureau of 
Internal Revenue for 
James Wesley Yarbro five years. 








Use the Readers’ Service 
Cards 


For more information on New 
Equipment described in this issue, 
for copies of the literature reviewed, 
and for data on any advertised prod- 
ucts, use the Readers’ Service Cards 
on the last page, just inside the back 
cover. Circle on the card the edi- 
torial or- advertising code numbers 
of the items desired. Sign and mail 
the card. Your request will be for- 
warded to the manufacturer and the 
information will be mailed directly 


to you. 
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. Your Wickwire Rope Distributor 


and our sales engineer 
...a helpful team 





This sales engineer—an expert on the 
selection, installation and maintenance of 
our products—is with your Wickwire 

Rope Distributor every time he makes a call. 


True, sometimes he’s hundreds of miles 
away, working in the field or at the mill. 
Yet, even if he’s not there in person, your 
Wickwire Distributor has the full 

assurance that sales engineers such as this 
one are always quickly available to help you. 


It’s just one more reason why your Wickwire Distributor 
knows he’s got top-quality wire rope, slings and strand to 
sell... and that these products will serve you well. 
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-_ A PRODUCT OF THE COLORADO FUEL AND IRON CORPORATION 
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A. D. Dunlap, associated for 23 years 
with Independent Exploration Company, 
was recently made director of operations 
for IX. Before his 
promotion he was the 
manager of Inde- 
pendent Exploration’s 
Canadian branch. 
Dunlap, as director 
of operations, is re- 
sponsible for the effi- 
cient activities of all 
the domestic field 
He also helps 
find- 


require- 


crews. 
coordinate crew 
ings with 
ments of the Labora- 
tory and Interpreta- 
tion department. 





A. D. Dunlap 


Warren Petroleum Company made several 
organizational and personnel changes in 
the Manufacturing division. The organi- 
zational changes include the formation of 
three operating areas, each in charge of a 
superintendent of operations, and an in- 
crease from three to six in the number 
of operating districts. Each of the six dis- 
tricts will be in the charge of a district 
superintendent. At the same time C, W. 
Miller was advanced from assistant inan- 
ager to manager of the Manufacturing 
division, and W. S. McAllister, formerly 
district superintendent at Gladewater, 
Texas, was transferred to Tulsa as chief 
engineer of the Engineering department. 
L. M. Mauney has been named superin- 
tendent of operations for the Northern 
area composed of Districts 1 and 2; C. C. 
McKee, superintendent for the Southern 


area which includes Districts 3, 4 and 5, 
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Strong, light-weight Tex-Tube with the 
exclusive Speed Coupler will solve your 
shot hole casing problems. Each length 
of Tex-Tube weighs only 20 pounds, 
making it easy to handle and speeding 
up operations. With the Speed Coupler, 


make-up is fast and no collars are re- 
quired. Make-up completely engages 
the three threads in only two turns 
making a water tight connection strong 
enough to allow high pressure jetting. 
Field tests under every type of condi- 
tion have proved Tex-Tube to be the 


best shot hole casing. 


5-3764 
5-1430 
TUlip 2-8141 
2-0569 


(Par-Tain Exploration Co.) 





(Bilderback Dynamite Co.) CEnter 4-6184 


(Gulf Coast Explosive Co.) CEnter 4-3876 


2732 
CAsper 2-8181 
JAckson 8-6740 
JAckson 8-4886 


(Bilderback Dynamite Co.) 
(Teton Tool Co.) 

(Dupree Dist. Co.) 

(Grove Hardware Co.) 
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and E. C. Lindenberg, superintendent of 
operations for District 6, composed of The 
Garvin County plants. District No. 1 will 
be managed by E. K. Sloan of Wichita 
Falls, Texas, who will have the Holliday. 
Madden, McLean and Breckenridge plants 
under his supervision. District No. 2 wil] 
be managed by F. E. Thompson of Tulsa 
with the Maud, Madill, Crossville, Ring- 
wood and Marlow plants under his super. 
vision. District No. 3 will be managed by 
T. E. Raper of Hobbs, N. M., and will be 
comprised of the Monument, Saunders 
Townseld-Eidson booster and Dean-Cau. 
dill booster plants. District No. 4 will be 
in the charge of Sam B. Summers of 
Houston. It includes plants at Fairbanks, 
Mont Belvieu_ and Conroe. District No. 5, 
managed by E. V. Hodge of Gladewater, 
Texas, includes the plants at Hawkins, 
Gladewater, Gregg-Tex and East Texas 
pipe line. District No. 6 will be managed 
by Guy Barritt of Maysville, Okla., with 
the Maysville, Lindsay, Antioch, Panther 
Creek and Eola station plants being under 
his supervision. Other personnel changes 
include the transfer of Marvin Hindman 
from the superintendency of the McLean 
plant to the superintendency of the Mid- 
land Gasoline Corporation plant at Con- 
Texas. He was succeeded at McLean 


roe, 
by M. M. Burroughs, formerly district 
clerk for The Garvin County Plants at 


Maysville. J. W. Kearney has been trans- 
ferred from Hobbs, N. M., to the super- 
intendency of the Hawkins, Texas, plant. 
H. A. Yates, formerly plant foreman at 
the Marlow plant, has been named super- 
intendent of the Maysville plant. 


Frank Richardson has been appointed 
manager of the Production and Explora- 
tion department of Lion Oil Company, a 
division of Monsanto Chemical Company. 
Richardson has been assistant to J. E. 
Howell, Lion vice president in charge of 
production and exploration. Robert I. 
Williams, formerly manager of the com- 
pany’s Rocky Mountain region, has been 
named assistant manager of the depart- 
ment and will transfer from Denver to 
El Dorado, Ark. Eugene L. Maxwell re- 
places Williams as manager of the Rocky 
Mountain region. Maxwell, who has been 
manager of the Central region with offices 
in Wichita, Kansas, will be stationed in 
Denver. Replacing him in Wichita is 
Robert P. Evans who has been assistant 
manager of the Southwestern region with 
headquarters in Midland, Texas, Richard- 
son joined Lion in 1936. Williams has 
been with Lion since 1938. Maxwell was 
first employed by the company in 1946. 
Evans also joined Lion in 1946. 


C. D. Owens, Jr., industrial relations as- 
sistant for Sinclair Oil & Gas Company, 
has been promoted to manager of indus- 
trial relations for the company. Owens 
joined Sinclair in 1949. 


Cosden Petroleum Corporation has an- 
nounced the appointment of Garth W. 
Reed as division sales manager in north- 
west Texas. Before joining Cosden, Reed 
spent 37 years with Panhandle Refining 
Co., with whom he was vice president m 
charge of sales. 


. 
William J. Sherry of Tulsa, independent 


oil producer, has been given a merit awar 
by the Massachusetts Institute of Tech- 
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nology for his outstanding work in pro- 
engineering profession. Sherry 
alumnus and an official of the 
MIT Alumni Society. 

* 


moting the 
is an MIT 
Oklahoma 


Eugene Holman, chairman of Standard 

Oil Company (New Jersey) has been 

elected a director of the Metropolitan 

Life Insurance Company in New York. 

Holman retains his post as chairman and 

chief executive officer of Jersey Standard. 
* 


J. L. Wait has been appointed coordinator 
of marketing trade relations for Conti- 
nental Oil Company. Formerly adminis- 
trator of special assignments for Conoco’s 
Marketing department, he will continue 
to make his headquarters at Houston and 


duties formerly handled 
by O. B. Lloyd, who retired in January. 
Wait joined Conoco in 1917 at Albuquer- 
que, N. M., and became assistant division 
manager at that location in 1929. He 
transferred to Chicago in 1934, where he 


will assume the 


served successively as assistant division 
manager, division manager and northern 
marketing manager. Since 1952, he has 
held several key positions in the com- 
panys Marketing departments in Spo- 
kane, Wash., New Orleans and Houston. 
‘7 
Standard Oil Company (Indiana) an- 


nounced the appointment of Edwin J. 
Farrel and Warren G. Moeller as employe 
relations supervisors in the Research de- 
partment of the company at Whiting, 
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Erie, Pa.—R 


Houston, 


Narberth, Pa.—]. 


Gana. N.Y 


Richmond, Va.— 





WHEELING 


PRODUCTS COMPANY 


WHEELING, WEST VIRGINIA 


Factories at WHEELING, W. VA. 
and WOODLAKE, CALIFORNIA 


ix 


302 


OUPLING: 


LINE PIPE COUPLINGS A.P.lI. 
Ye" to 12’°—Seamless and Special 
Processed—Black or Galvanized 


PLAIN TUBING COUPLINGS A.P.|. 
1” to 4’—Seamless 


EXTERNAL UPSET TUBING COUPLINGS A.P.lI. 


% to 342’’—Seamless 


CASING COUPLINGS A.P.I. 
4'2" to 13%"’—Long or Short 


HYDRAULIC COUPLINGS 


Ve’ to 4’’—Seamless | 


REAMED AND DRIFTED A.1.S.1. 
%" to 12’—Seamless 


DRIVE PIPE COUPLINGS 
6” to 12’—Seamless 


Falmouth, ae — 
Grand Rapids. Mich.—R. W. Lang, Jr., 
ex.—Henry H. Paris Distributor, Inc., Box 932 
Independence, Mo.—Craig A. Fross, 3701 Norwood 

Los Angeles, Cal. 
Louisville, Kentucky—Sid. Schultz . Co., 
Milwaukee, hie jg gg eh G. 


Newark, N. om ae! ‘. Rothenberg & Assocs., 
New York, N. Y.—Max Rothenberg, 11-05 38th Ave., 
Long Island City 
—— Nebraska—Wnm. Freiden, Central States Engineering & 
ales Co., bes Blondo St. 
.—Northeastern Associates, Neil Chatterton, 


| 





Sales Offices in Leading Cities 


Albany. N. Y.—Albert L. Becker, 434 Clinton Ave 

Baltimore, pe Pang H. Thurlow, 2301 N. Charles St. 
Chicago, Ill.—Harr 
Denver, Colo.—Ear Hi Jones & Co 
Detroit, Mich. 7 hi W. Lang, Jr., 505 Park Avenue 


Jay, Suite 1090, Old Color ny Bldg 
1863 Wazee St. 


gi, Box 711 
om Nt S. Bennett, 53 Minot St. 
138 Burton SE 


—James A. Riordan Co., 1400 Santa Fe Ave 

514 W. Main St 

Nelson Co., 3347 N. 97th St. } 
105 Forrest Ave 


Worthington, 
398 Market St. 


r., P. O. Box 284 

Portland, Ore.—Earl H. Jones & Co., 
P. C. Abbott & Co., 
St. Louis, Mo.—Walter C. Dollinger on. : 
Seattle. Wash.—Earl H. Jones & Co., 819 Thomas St 


Lay NW 12th Ave. 
5 E. Franklin St 
4869 Goodfellow St. 
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Ind. Farrell has been with the company 
since 1947 when he was employed as an 
automotive engineer. Moeller was em. 
ployed by Standard Oil in 1947 as a 
chemist. 

* 


Frank B. Fulenwider has been appointed 
marketing manager for Central division 
of Tidewater Oil Company with head- 
quarters at Tulsa. He 
will succeed John W, 
Warner, whose re- 
quest for retirement, 
effective January 31, 
was granted. Fulen- 
wider in 1955 was 
transferred from the 
company’s Western 
division to the Cen. 
tral division at Tulsa 
as assistant marketing 
manager. During his 
22 years with Tide- 
water Fulenwider has 
held various positions 
in the company’s 
Marketing department, particularly on 
the West Coast. 


iT DEATHS 


Walter L. Goldston, 62, died in a Houston 
hospital January 22. The independent oil 
producer entered the oil busincss in 1916 
as a geologist. He had associated 
with Empire Gas and Fuel Co., The Texas 
Unity Oil Co., and was chief geologist 
and vice president of the Cranfill-Rey- 
nolds Co. before becoming independent. 
During his career Goldston discovered oil 
in six major fields in three states as well 
as in lesser areas. 





Frank B. Fulenwider 








been 


Walton G, (Walter) Christian, 76, retired 
drilling contractor and independent pro- 
ducer, died January 6 in Houston. 


Charles B. Peters, 79, chairman of the 


Norbla Oil Company, Tulsa, died Janvu- 
ary 18. 
I. R. (Ike) Minton, 47, vice president of 


the Fleet Drilling Co., Ada, Okla., died 
January 7, in Oklahoma City at a meet- 
ing of the Oklahoma Independent Oil 
Association convention. He joined Fleet in 
1948 and was in charge of the company’s 
public relations. 


Clarence A. Wiggins, 62, who retired as 
president of the Drilling and Exploration 
Co., Inc., January 1, died January 7 in 
Houston. 


William Henry Brimm, 77, independent 
oil operator, died January 4, in Tulsa. 
Brimm helped develop several fields in 
Oklahoma, Texas, Louisiana and Kansas. 


Clyde B. Thompson, 32, geology trainee 
with Sohio Petroleum Company died 
January 25 in a plane crash near Bryan, 
Texas. 


Donald Crary, superintendent of explora- 
tion for Sohio Petroleum Company, died 
January 25 in a plane crash near Bryan, 
Texas. 
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for jackpower 


F-M ENGINE OR F-M MOTOR 


Whether you pump your well with gas or kilowatts, 
there is the just-right Fairbanks-Morse prime mover 
for the job. Today’s Fairbanks-Morse engines are the 
result of the design and manufacturing experience of 
70 years; today’s Fairbanks-Morse motors have a sim- 
ilar tradition of half a century. 









The ZC engine, available in six sizes from three to 
30 horsepower, is a Fairbanks-Morse product created 
for oil well pumping—not adapted to it. F-M motors, 
available in any horsepower rating you could want, 
will have the torque or slip characteristics to handle 
the load demand peculiar to a pump jack. Either will 
do its job efficiently and economically. 

See your local supply store or write Fairbanks, 
Morse & Co., Oil Field Division, 600 South Michigan 
Avenue, Chicago 5, Illinois. 





@) FAIRBANKS- MORSE 


a@ name worth remembering when you want the BEST 





OIL FIELD EQUIPMENT - PUMPS «SCALES « ELECTRIC MOTORS - GENERATORS « LIGHT PLANTS « DIESEL. DUAL FUEL AND GASOLINE ENGINES *MAGNETOS - DIESEL LOCOMOTIVES 
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HOW 


SIMPLIFIES INSTALLATIONS OF 


ONAN ELECTRIC PLANTS 








hy 


VENTILATES INSTALLATION AREA 
Vacu-Flo cooling takes air from the 
room, through the electric plant, and 
expels it outside through a single duct. 
Eliminates fumes; keeps room filled with 
fresh air. 


DUCT CARRIES EXHAUST LINE 


On the Onan CW series of electric plants 
(7% and 10KW), the exhaust pipe is 
carried through vent duct to the outside 
making only a single opening necessary. 








Heated air expelled outside 
through single vent. Units 
can be enclosed or “buried” 


Air-cooled Onan Electric Plants can now 
be installed in small, enclosed compart- 
ments; in isolated or underground rooms; 
or “‘buried”’ within a vehicle, far from the 
outside air. Previously impossible or 
difficult installations are now easy and 
practical with Onan Vacu-Flo cooling. 

This exclusive system is a factory- 
equipped item, optional on any Onan 
air-cooled electric plant. A quiet-running, 
centrifugal blower in a specially-designed 
housing PULLS cooling air through the 
generator and over the engine . . . then 
EXPELS heated air through a duct to 
the outside. 

The space required in a “‘buried”’ in- 
stallation need be only a tittle larger 
than what the unit itself requires. Air- 
intake and vent openings plus an exhaust 
line are all that are necessary. 

On vehicles ‘such as trailers, display 
vans, fire and rescue trucks, and con- 
cession wagons, Vacu-Flo cooling makes 
it possible to mount the Onan plant 
anywhere in the body where space is 
available. On pleasure and work boats, 
Vacu-Flo cooling makes below-deck in- 
stallations of air-cooled electric plants 
practical cooling efficiently and 
quickly eliminating fumes from the area. 

Onan Electric Plants with Vacu-Flo 
cooling operate more quietly than blower- 
cooled models . . . an important added 
advantage in many installations. 


Write for Special Vacu-Flo folder. 


BD. W. ONAN & SONS INC. 





ELECTRIC PLANTS 
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4183 University Avenue Southeast, Minneapolis 14, Minnesota 
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AIR-COOLING 











Foster Brooks Parriott, 78, chairman of 
the executive committee of Sunray Mid. 
Continent Oil Corporation, died Februa 

5. He entered the oil business in 1900 ang 
was associated with M. L. (Mike) Bene. 
dum of Pittsburgh, Penn. He moved to 
the Southwest in the early part of the 
century and opened a number of impor. 
tant oil fields. He was president of Trans. 
continental Oil Corporation, until its 
merger with The Ohio Oil Co. He helped 
organize the Plymouth Oil Company. He 
was named a director of Sunray Oil Cor. 
poration in 1937 and became board chair. 
man in 1943, serving in that capacity 
during a period when Sunray acquired 
through merger a number of strong inde- 
pendent oil companies. He was named 
chairman of the executive committee ip 
1952. 


Harry E. Disler, 72, former field super- 
intendent, for The Carter Oil Co., Tulsa, 
died January 21 in Long Beach, Calif, 


Wendell G, Thayer, 52, former executive 
director of the Pacific Oil Institute, died 
January 5 in an Orange, Calif., hospital. 
He was a former employee of the Conserva- 
tion Committee of California Oil Produc- 
ers and was with Union Oil Company for 
several years. 


William Burton Moss, 62, retired drilling 
contractor, died January 6 in a Tulsa 
hospital. He had been active in northeast 
Oklahoma for many years before retiring 
in 1942. 


Edward A. Skinner, 64, oil pioneer of the 
Persian Gulf and vice president of the 
Bahrain Petroleum Company, Ltd., an 
affiliate of the Caltex group, died recently 
in a New York City hotel. Under Skin- 
ner’s supervision, a major oil discovery 
was made in 1932 on Bahrain Island in 
the Persian Gulf. For many years he was 
closely associated with developing the vast 
oil resources of that part of the Middle 
East. 


William K. Ward, 55, formerly with War- 
ren Petroleum Corporation and the old 
Devonian Oil Company, died February 12. 


Sidney L. Boyer, 61, of Grove, Okla., re- 
tired superintendent of materials for the 
Service Pipe Line Company, died Febru- 
ary 12. He had retired last September 
after 33 years with the Service firm. 


Arthur K. Bosanko, 57, sales executive in 
the Products department of Marketing 
Coordination division of Standard-Vacuum 
Oil Company, died December 9 at Glens 
Falls, N. Y. He was a veteran of 25 years 
service in India. 


Richard M. (Dick) Tuttle, 59, founder 
and president of the Pact Gas Co. 0 
Cushing, Okla., died February 8 at his 
home. 


Warren W. Baker, 65, Marshall, IIl., re 
tired vice president of the Pipe Line de- 
partment ef Sinclair Refining Company, 
died February 9 in a Paris, IIl., hospital. 


E. J. Griffin, 48, sales assistant to the vice 
president of Shell Oil Company’s West 
Coast Marketing division, died February 
1 in a San Rafael, Calif., hospital. 


C. Ray Gilliland, 65, oil promotor o 
Scottsdale, Ariz., died January 30. 


WORLD OIL « April, 1957 





War- 
- old 
y 12. 


., Ie- 
- the 
ebru- 


mber 


ve in 
eting 
‘uum 
zlens 
years 


inder 
>. of 
t his 


re- 
> de- 
pany, 
pital. 


vice 
West 
ruary 


yr of 


1957 

















you'll see 


CFczl SEAMLESS CASING AND TUBING 


all over the Permian Basin... 


Rig operators in the Permian Basin know from 
first-hand experience that CFal is a desirable 
source for top-rate seamless oil country casing and 
tubing. For—ever since it opened its modern tube 
mill at Pueblo—CFal has enjoyed the privilege of 
serving this important production and exploration 
area. 


Oil men all over the West will tell you the same 
story. CF&al Seamless Casing and Tubing is top 
quality. CFal controls every phase of operations 
required in the manufacture of its seamless casing 
and tubing—from the mining of its raw materials 


to the finished product. This step-by-step control 
assures a product of high quality. 


Available in standard sizes from 2%" to 95" 
O.D., CF&l Seamless Oil Country Casing and Tubing 
meets or exceeds API STD 5A specification. Ask 
your CFal representative for the complete story 
today. 








SEAMLESS TUBULAR PRODUCTS 
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WHAT S HAPPENING AMONG INDUSTRY ASSOCIATIONS 


Oklahoma’s Governor Gary 
Elected 1OCC Chairman 


Gov. Raymond Gary of Oklahoma was 
elected chairman of the Interstate Oj) 
Compact Commission for 1957, during the 
closing sessions of the Commission’s an- 
nual meeting in Miami Beach, Fla., re- 
cently. He succeeds Gov. John F. Simms of 
New Mexico. 

Clarence T. Smith, Illinois representa- 
tive, was named first vice chairman, and 
John Paul Jones, Pennsylvania represent- 








ative, was named second vice chairman. 


Nomads Have Foreign Guests Earl Foster was re-elected executive sec- 
The Houston chapter of Nomads were honored last February by the following foreign guests. god ' 
They are, front row, left to right: Messrs. Miguel Tejada, YPFB, La Paz, Bolivia; Rene Najera, The states of Arkansas, Colorado, IIli- 


YPFB, La Paz; Delbert D. Lewis, Import Tool Company, Calgary, Alberta, Canada, Back row, nois, Kansas, Louisiana, Montana, New 
left to right: Jack Parks, Mene Grande, Eastern Venezuela; John Newkirk and R. E. McCafferty, Mexico, Oklahoma, Pennsylvania, Texas 
Amerada Petroleum Company, Hargeisa, British Somaliland; F. George Bestall, British Consul, and Wyoming will compose the member- 








Houston; and Fernando Halpern, formerly from Argentina, now with the Fish Engineering Com- ship of the Executive committee for 1957. 
pany of Houston. The speaker of the evening was Warren L. Baker, editorial director of 
WORLD OIL. — 
OIIC Shortens Initials Ww 
To OIC for Simplification 
The Oil Industry Information Commit- sa 
tee has shortened its name, effective last pr 
January 1. Henceforth, it will be known en 
as the Oil Information Committee, and its re} 
initials will be OIC instead of OTIC, ac- pl 
cording to M.S. Hauser, 1957 national pr 
chairman. ate 
Hauser said the decision to change the fer 
Visitors at the March meeting of the Houston Nomads were: Steve R. Pounds, Trinidad Oilfield "@™° WS approved at a recent meeting si\ 
Service, Trinidad, British West Indies; Martin Mears, superintendent, STA, Turkey; Martin Newell, of the National Committee, and that it be 
Tidewater Oil Company, Los Angeles; Virgil Lee, Houston; R. L. (Red) Foster, Socony Mobil Oil was based on a general feeling of the wil 
Company, New York, and J. C. Robbins, Iran Oil Company, Teheran. membership that the simpler name was 
Th 
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HOLDS TT i 
from FORMATION to REFINERY 


Now is the time to give yourself a break with BrakeSol and 
clean the paraffin from your production system. Then keep 
it clean by setting up a program of constant treating. 
FORMATION. Get more production by cleaning up the forma- 
tion with BrakeSol. Use with frac jobs to get more effective results 
HEATER-TREATER. BrakeSo! will allow the use of less heat, 
thereby increasing the gravity of your oil 

TANKS. Clean up that tank bottom by treating it back into the 
oil where it can be sold. Equally effective on the largest pipeline 
tank and the smallest stock tank 


CONTACT YOUR NEAREST 
BRAKESOL TREATING ENGINEER 


Your BrakeSol Treating Engineer can show 
@ you the most effective methods of appli- 
FT. MORGAN. COT 7-6389 cation’ and how to accomplish all of the 
TON, TEXAS above in one simple operation. Make 
Hous HOmes 004 money and save trouble this winter by 
LOVINGTON, NEW Meee the use of BrakeSol. 
NEW IBERIA, Louisiane 


CARMI, WLINOIS — Lo95 


G 
CASPER, WYOMING, 165 


SAS 
REAT BEND, KANSA® |. 





NATIONAL BANK OF TULSA 
The Ok Bank of Umeica 


© Export Distributor: The National Supply Co. 
Export Division 600 Fifth Avenue 
New York, New York, USA 





ODESSA, TEXAS 7192 
ARDMORE, OKLA. 4g 


OKLAHOMA bare BRAKESOL, is 


Vi 3-6629 P.O. Box 9506 Okla. City, Okla 





AFMBER FEDERAL DEPOSIT INSURAN 4-101 -7-SELel, 


OFFERING COMPLETE BANKING AND TRUST SERVICES 
Add 
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Now! Enter against 
pressure 


Wherever COSASCO Access Nipples 
are installed, you can go in against 
pressure with ease and perfect 
safety. At well heads, either the 
production string or annulus can be 
entered for instrument work. At 
refineries or along pipe lines, sam- 
plers, thermocouples, hydrogen 
probes, or coupons for corrosion 
studies can be inserted without inter- 
fering with operations! And expen- 
sive valves or other externals can 
be replaced or removed at will and 
without loss of pressure or product. 


The COSASCO Access Nipple has a 
removable low carbon grade 303-304 
stainless steel plug, which, when 
turned down on the fine threads in 








the nipple outlet, effectively seals off 
the nipple at a tapered seat below. 
By-pass holes in the plug wall, be- 
tween primary and secondary seals, 
provide communication through the 
plug to the exterior when the plug 
is backed out against a safety ring 
run down on the pipe threads on the 
nipple body. 


How entry is gained 


With the COSASCO Retriever (Lubri- 
cator) and a full-opening valve mounted 
on the Access Nipple, COSASCO plugs, 
coupon holders or other units for in- 
spection, testing, sampling, can be in- 
stalled and removed at will regardless 
of pressure and without equipment shut- 
down. Details will be supplied promptly, 
on request, 


z= 








safely... 


at any time! 















Diagram and cutaway 
view of COSASCO Ac- 
cess Nipple with plug in- 
stalled. (Formerly the 
Scotch Nipple). 


What's your 
problem? 


If it’s an entry-against-pressure 
problem, COSASCO engineers in- 
vite you to submit details. Send 
blue prints and drawings to depict 
the problem, and the COSASCO 
solution will be supplied without 











charge. And you will be under no 
obligation whatever for this service. 
COSASCO Access Nipples are 
applicable to any pressure or stor- 
age system, hydraulic or gaseous. 


As a valve re-installation As a coupon holder for 
nipple, with a thread and corrosion studies through 
seat protector replacing taps in pipe lines and 
the plug. pressured vessels. 


As a gauge valve, with 
plug installed. Gauge 
screws into end of plug. 







Protect equipment... Save product 


COSASCO 


3463 Ocean View Boulevard, Glendale 8, California 
Address Mail to P.O. Box 277, LaCanada, California * Export Office: 617 S. Olive Street, Los Angeles 14, California 
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Extending the use life of ball valve and cage. 













Extending the runs between pulling the pump 
to replace worn vaives, seats and cages. 


= 


Why a flexible, resilient 
Ball Guide? 


The difference in the capability of a resilient 
and a rigid material to absorb repeated 
shocks without permanent deformation is 
shown graphically by the unretouched 
photographs below. The ball valve cages are 
from the same pump. 





HERE IS THE ANSWER: 

The PACIFIC steel ball valve cage, with a 
flexible, resilient ball valve guide bonded to 
the cage, costs no more than a standard steel 
ball valve cage, yet it will give three to four 
times the service. 


A PACIFIC steel ball 
valve cage fitted with a 
flexible, resilient ball valve 
guide retains its original 
shape after 182 days of 
continuous operation. The 
ball valve is in good condi- 
tion and may be easily 
removed from the cage. 


A standard steel ball valve 
cage with hardened steel 
ball valve guides perma- 
nently deformed after 49 
days of continuous opera- 
4 tion. The ball valve can- 

not be removed from the 
cage. *U. S. PAT. NO. 2,682,281 ty 


PACIFIC PUMPS INC. 


HUNTINGTON PARK, CALIFORNIA 


Export Office: Chanin Bldg., 122 E. 42nd St., New York — 
Offices in all Principal Cities 
Mid-Continent Division: 1221 E. 1st St., Tulsa, Oklahoma 
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preferable. The Oil Information Com- 
mittee designation has been in effect op 
the West Coast for several years. 


IPAA Promotes Lambert; 
Sherrod Joins Association 


Two personnel changes have been an- 
nounced by the Independent Petroleum 
Association of America, national oil and 
gas producers’ trade organization with 
headquarters in Tulsa. Richard D. Lam- 
bert of Tulsa, who has been associate 
editor of IPAA’s magazine, the Independ- 
ent Petroleum Monthly, was transferred 
to Washington as assistant director of in- 
formation, and Gene R. Sherrod of Hous- 
ton has joined IPAA as district representa. 
tive. 

Lambert, who has been with IPAA 
since Feb., 1956, will serve in a public 
information capacity in Washington, and 
also will continue to contribute to the 
Association’s magazine. He had _ worked 
with the Tulsa Tribune, the Tulsa World 
and the Dallas Times-Herald before join- 
ing IPAA, and also had been Oklahoma 
correspondent for the magazine Business 
Week. 

Sherrod will be headquartered in Hous- 
ton as IPAA’s new district representative 
for northeast, southeast and _ southwest 
Texas, and all of Louisiana and Missis- 
sippi. He was division title supervisor in 
Houston for Sinclair Oil & Gas Company 
before joining IPAA. Previously he had 
been with the Bell Telephone System. 


Texas Desk, Derrick Club 
Visit Oil Fields, Refinery 


Desk and Derrick Club girls of the 
Lower Rio Grande Valley of Texas sought 
their petroleum information first hand. At 
two recent meetings in McAllen, lecturers 
made speeches on oil drilling mud. 

They have also taken chartered bus 
trips to oil fields in Starr and Hidalgo 
counties, to the Petroleos Mexicanos oper- 
ations in Reynosa, Mexico, across the Rio 
Grande from McAllen, and to Bishop, 
Texas, to visit a celanese plant. 

At least half of the Oil Progress Week 
observance in McAllen each year is han- 
dled by the Desk and Derrick Club in 
connection with the Chamber of Com- 
merce Petroleum committee. 


Delano Succeeds Maland 
As NY Nomad President 


The New York Chapter of Nomads re- 
cently elected Maurice F. Delano, Jr., to 
serve as president for the year 1957. He 
is replacing retiring president Herb 
Maland. j 

Other officers are E. E, Andreason, vice 
president; Hollis W. Haltom, treasurer; 
John E. George, assistant treasurer; Don 
E. Kircher, secretary; Harold E. Lowrey, 
assistant secretary; W. E. Volkman, 
sergeant-at-arms; John D. Evans, Jr., and 
Bernard J. Foy, assistant sergeants-at- 
arms; Stewart D. Beckley, senior regent; 
and Herb E. Maland, junior regent. 


OIPA Elects Schultz 
President; Dunlap Veep 

Paul R. Schultz, Jr., president of Black- 
well Oil and Gas Co., Tulsa, has been 
elected president of the Oklahoma Inde- 


pendent Petroleum Association. Other oF 
ficers: Erritt Dunlap, Ardmore, vice pres 
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jdent; Carl Anderson, Oklahoma City, 
secretary-treasurer. Schultz succeeds Roy 
G. Woods of Oklahoma City. 


Harold N. Hickey Porter Montgomery 


Hickey, Montgomery Head 
Gulf Coast Geologists 


Recently, the Gulf Coast Association of 
Geologic al Societies elec ted Harold N. 
Hickey, New Orleans, as president and 
Porter Montgomery, San Antonio, Texas, 
as vice president. Hickey succeeds Robert 
L. Layden of San Antonio and Mont- 
gomery succeeds Michael W. Beckman of 
Shreveport, La. 

Other officers are W. K. McWilliams, 
New Orleans representative; Charles W. 
Holcomb, Corpus Christi representative ; 
§. N. Warburton, south Louisiana repre- 
sentative; A. E. Blanton, Jackson, Miss., 
representative; Jules Braunstein, editor, 
and E. A. Gibson, New Orleans, alternate. 

The annual meeting will be held No- 
vember 6-8 in New Orleans with head- 
quarters in the Roosevelt Hotel. 


Kelley Ils New President 
Of LA Petroleum Club 


At the annual meeting of the board of 
directors of the Petroleum Club of Los 
Angeles, last January, J. C. Kelley, part- 
ner in the firm of Hillman-Kelley, was 
elected president. He succeeded Olen 
Lane, vice president of Continental Oil 
Company in charge of west coast opera- 
tions. 

The Club, which has its quarters in the 
Statler Hotel, has approximately 1000 
members representing all phases of the 
petroleum industry. It was organized in 
1948 by a group of members of the Oil 
Club. 

Other officers elected were: vice presi- 
dent, T. H. Wallace, Western Gulf Oil 
Company; treasurer, Gordon D. Camp- 
bell, General Petroleum Corporation; sec- 
retary, R. Sneddon, manager of the club. 


Independent Producers Pick 
Davenport General Counsel 


A. E. Herrmann, president of the Texas 
Independent Producers and Royalty Own- 
ers Association, has announced the ap- 
pointment of John Davenport, former ex- 
ecutive assistant attorney general of Texas, 
a general counsel of the association. 

“Davenport brings to the association a 
broad experience in both government and 
legal affairs,’ Hermann said. “He will 
participate actively in our program on be- 
half of independent oil and gas producers 
and owners of land and royalty income 
in Texas.” 

Davenport served as administrative as- 
sistant to the state highway engineer for 
iX years prior to appointment by Price 
Daniel as assistant attorney general in 
1952. Former Attorney General John Ben 
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Shepperd named him executive assistant 
in 1954. 

Davenport is immediate past president 
of the Texas Public Employe Association 
and currently serves as president of the 
Texas Humane Federation and the Hu- 
mane Society of Austin and Travis County. 


So. Calif. OIC Names 
6 Vice Chairmen for 1957 


Six officers who will assist in direction 
of the 1957 Southern California Oil Infor- 
mation Committee program were named 
recently. 

Serving as vice chairmen will be: indus- 
try participation, Paul H. Jamison, Kobe, 
Inc.; speakers, C. C. Strickland, Standard 
Oil Company of California; women’s ac- 
tivities, Louise Schock, Shell Oil Com- 
pany; education, Tom Folsom, Honolulu 
Oil Corporation; press, radio and televi- 
sion, L. B. Hochstrasser, Richfield Oil 
Corporation; and executive vice chairman, 
George Weismann, General Petroleum 
Corporation. 

The committee’s “grass roots” 
leum information program is part of a 
nationwide educational project conducted 
by the American Petrolesim Institute’s Oil 
Information Committee. 


Kansas-Oklahoma OIC 
To Be Headed by Karns 


Russell D. Karns, assistant to the presi- 
dent of Stanolind Oil & Gas Co., Tulsa, 
was elected chairman of the Oil Informa- 
tion Committee for the Kansas-Oklahoma 
district. 

He succeeds Robert A. Douglass, south- 
ern regional manager for the Ethyl Cor- 
poration, Tulsa, who has served for two 
years as district chairman. Karns 


of the National OIC. 

Karns has been with Stanolind since 
1934 and has held his present title with 
the company since 1944. He has been 
active in OIC work for a number of 


was | 
elected for the 1957-1958 term. As district | 
chairman, he will also serve as a member | 








petro- | 








years and has served during the past two | 


years as district executive vice chairman. 
At a recent meeting he was honored for 
the second year in a row as one of the 
recipients of the OIC’s Gold Award, the 
highest honor that can be bestowed by an 
OIC district. In 1953 he was honored 
with a Silver Award for meritorious service. 

In addition to his work with the OIC, 
Karns has also served two years as chair- 
man of the Oil Progress Committee (now 
called the Petroleum Information Com- 
mittee) of the Tulsa Chamber of Com- 
merce. 


Technical Service Branch 
Directed by Mattocks 


Appointment of Elmer O. Mattocks as 
director of the Department of Technical 
Services of the American Petroleum 
stitute was announced by President Frank 
M. Porter. Mattocks, who has been assist- 
ant director for the past several years, 
succeeds David V. Stroop, who now will 
devote all of his time to his duties as ex- 
ecutive assistant to the president. 


In- | 


| 


The Department of Technical Services | 


embraces fundamental research, safety and 
fire protection and inter-divisional activ- 
ities, 

Mattocks joined the Institute staff in 
the Spring of 1950, coming to API from 
Phillips Petroleum Company, Bartlesville, 
Okla., with whom he had been a tech- 
nical representative. 
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SCRATCHERS 
CENTRALIZERS 


Latch-on 
Centralizer 
with Kon-Kave 
Bow 


POI 


_ 


Hs 


lo 


Multi-Flex 
Type 
B and W 


Rotating 
Scratchers 


Nu-Coil 
Type 


VW 





Complete field service is included when 
you specify B and W Scratchers and 
Centralizers. Our experienced service 
men, located in all active drilling areas, 
will install equipment and assist through- 
out the entire cementing operation. 


Bw 


Well Completion Specialists 


WEST COAST 
Box 3751 


GULF COAST 
Box 5266 
Houston 12, Texas 
Phone WA 3-6603 


Terminal Annex 


Los Angeles 54, California 


Phone FAculty 1-2463 
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GASOLINE AND LPG ENGINES 
Model Cyl. Bore Stroke  Displ. — Bare Engine H.P. 
N56 4 2% 3% 56 14.4 @ 2200 RPM 
N62 4 2% 3% 62 15.3 @ 2200 RPM 
Y69 4 2% 3% 69 21.4 @ 2400 RPM 
Y9 4 2% 3% 91 28.5 @ 2400 RPM 
Yll2 4 Be 3% 112 32.0 @ 2400 RPM 
rm 6463 4¥, 124 36.5 @ 2400 RPM 
F140 4 3%6 4% £140 42.0 @ 2400 RPM 
FlI62 4 3/6 4% 162 49.0 @ 2400 RPM 
FI86 «66 3 4% 186 60.5 @ 2400 RPM | 7% 
F209 6 3%6 4% 209 68.0 @2400 RPM | | 4 
F226 6 3%6 4% 226 73.0 @ 2400 RPM Se | 
F244 6 3%46 4% 244 79.0 @ 2400 RPM 
M271 6 3% 4% 271 86.2 @2400RPM | 
M290 6 3% 4% 290 92.2 @ 2400 RPM 
M330 6 4 4% 330 104.4@ 2400 RPM | |. 
M363 6 4 4346 363 128.9 @ 2800 RPM 
B371 6 4% 4% 371 110.0 @ 2400 RPM 
B427 6 4%6 4% £427 127.0 @ 2400 RPM 
G134 4 3% 4% 134 34.2 @ 2000 RPM 
G157 4 3% 4% 157 40.0 @ 2000 RPM 
E201 4 3% #4% 201 65.4 @ 2400 RPM 
H227 4 3% 5% 227 54.0 @ 1800 RPM 
H243 4 3% 5% 243 57.9 @ 1800 RPM ‘ 
H260 4 3% 5% 260 62.0 @ 1800 RPM i 
H277 4 4 5% 277 66.4 @ 1800 RPM ‘ 
K363 6 4 4134, 363 123.0 @ 2400 RPM 
J382 4 4% 6 382 74.0 @ 1400 RPM 
T371 6 4% 4% 371 119.0 @ 2400 RPM 
T4277 6 4%6 4% 427 a. @ a a 
P U501 6 4% 5Y 501 159.0 @2 
All through the oil fields, you'll find abundant proof of the R513. 6 4% 5% 513 164.3 @ 2400 RPM 
. . . 3 3 
stamina that has made Continentals first choice for so many ot: : an 4 pot os . — at 
: : : . : v603 8 4% 4% 603 220.0 @ 2800 RPM 
tough jobs. The Wichtex service unit pictured here, powered by S749 6 5% 5% 749. 217.0 @ 2200 RPM 
Continental Red Seal closed power unit, is operated by the $820 6 5% 5% 820 237.0 @ 2200 RPM 
: : CUSHIONED POWER DIESEL ENGINES 
Wilcox Well Service Company of Rule, Texas. .... The petroleum Model Cyl. Bore Stroke Disp. Bare Engine HP. 
industry’s widening use of Red Seal engines and power units 701299 4 3% 3% 1299 3%40@ 2000 Pe 
. : . : ; ¥ ¥ 
traces mainly to two factors. One is the broad diversification of Bf a an an Py > — a 
the Red Seal line, with more than 100 basic models at closely- a : 3. Hi a sy . pon on 
spaced power levels, and the other is Continental’s long standing *HD277 4 4 5% 277 63.2 @ 2200 RPM 
‘ e Ee te : ; *)D382 4 4% 6 382 725 @1600RPM 
reputation for dependability—their inbuilt capacity to deliver To427 6 4%6 4% 427 106.0 @ 2000 a“ 
43 3 ) 
more power, longer, at lower cost. .... Ask your oil field supply vones 3 ant rh a ae . front 
. . . $0802 6 5%6 5% 802 202.0 @ 1800 RPM 
store or get in touch with the nearest Continental Office. Avaliable fer industrial applications only. 
ee ®@ 








SERVICE FACILITIES AND GENUINE RED SEAL PARTS AVAILABLE EVERYWHERE 


Continental Motors [orporation 
MUSKEGON, MICHIGAN 





r STREET, NEW YORK 17, NEW YORK . 6218 CEDAR SPRINGS ROAD, DALLAS 9, TEXAS + 2617 SOUTH SANTA FE 
58, CALIFORNIA + 1252 OAKLEIGH DRIVE, EAST POINT (ATLANTA) GEORGIA _ 


" 600D EQUIPMENT IS BETTER WITH CONTINENTAL RED SEAL POWER 
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Companies in the News 





GULF OIL CORPORATION has devel- 
oped a method for “looking inside the 
earth” which is expected to prove of sub- 
stantial value in increasing the discovery 
of oil. 

The development translates sound into 
graphic form. It takes the sound waves, 
sent underground by seismic prospectors 
to probe the position of rock strata, and 
photographically transforms them into 
cross-section pictures of the underground 
area. The result is a detailed and accurate 
picture of the domes, faults and other 
structural features present underground. 
Likeness of the photographs to geologic 
drawings of known cross-sections is strik- 
ing. 

By giving prospectors the most com- 
plete information so far obtainable for 
outlining likely locations for oil accumu- 
lations, the method promises to materially 
better the odds on finding oil in wildcat 
explorations and in locating profitable 
wells in existing fields. It may also reopen 
some regions considered “‘exhausted,” and 
convert them into new petroleum re- 
sources. This was borne out when the 
method recently accounted for two oil dis- 
coveries in a West Texas area previously 
prospected over without result. Operation- 
ally, the method adds to the speed with 
which prospecting data can be utilized and 
frees skilled manpower from the time- 
consuming work required to interpret the 
former type of seismic record. 

The development is described in a tech- 
nical paper by E. M. Palmer, geophysical 
engineer of Gulf Research & Development 
Company, as perfecting a 20-year research 
effort to see underground by aid of the 
seismograph. 

. 


GREAT BASINS PETROLEUM CO. 
elected the following directors recently: 
Arthur P. Adkisson, Dwight C. Baum, H. 
C. Brown, Thomas W. Evans, Ross J. 
Ferrar, C. G. Glasscock, Jr., R. G. 
Greene, Irwin R. Harris, Clinton LaTour- 
rette, W. E. Morgan, J. R. Pemberton 
and Joseph L. Ryons. At a meeting of the 
newly elected board the following officers 
were elected: Thomas W. Evans, chairman 
of the board; R. G. Greene, president; W. 
E. Morgan, executive vice president; C. L. 
Cavness, vice president, M. H. Goforth, 
secretary-treasurer; J. B. Clark, assistant 
secretary-assistant treasurer. Announce- 
ment was made by management of a far- 
mout to Falcon-Seaboard Drilling Com- 
pany of the company’s 30,000 acre block 
in Furnas County, Neb. 


PRODUCING PROPERTIES, INC., of 
Houston and Dallas announced the com- 
pletion of a consolidation with SAN JUAN 
EXPLORATION COMPANY of Dallas. 
The combined company which will main- 
tain its headquarters in Dallas will con- 
tinue to operate in the same manner as 
the predecessor organizations which is pri- 
marily that of purchasing producing oil 
and gas properties and companies, as well 
as the management of properties for others 
and consulting work in the fields of pe- 
troleum engineering, geology and eco- 
nomics. The continuing company, Produc- 
ing Properties, Inc., has, according to the 
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company’s statement, net oil reserves of 
approximately 10,400,000 barrels and 112 
billion cubic feet of gas. Daily production 
amounts to approximately 2200 barrels 
of oil and condensate, and 23 million cubic 
feet of gas produced from 261 wells lo- 
cated in New Mexico, Texas, Oklahoma, 
Kansas, Louisiana and Alberta, Canada. 
In addition to its own properties, it oper- 
ates and manages for others approximately 
550 wells located throughout the Mid- 
Continent area and Canada, Included in 
this is the operation of Medallion Petro- 
leums, Limited, in Calgary, Alberta. Cur- 
rent income of Producing Properties, Inc., 
which is publicly owned, is approximately 
$275,000 per month. Chairman of the 
board of the company is A. Knox Tyson 
of Houston; president is Robert J. Bradley, 
vice presidents are Virgil B. Harris, Mac 
D. Oliver, Lionel E. Gilly and W. Rufus 
Brent. The consolidation was accomplished 
by issuing to the San Juan shareholders 
approximately 550,000 shares of common 
stock, which leaves the company with a 
total outstanding of approximately 1,930,- 
000 shares. 
is 


UNIVERSAL DRILLING COMPANY is 
a new drilling company formed in New 
Orleans with Louis J. Roussell as presi- 
dent. The company is located at 502 
Whitney building. They are planning to 
construct an offshore drilling barge for 
operation in waters up to 120 feet deep 
along the continental shelf of the Gulf of 
Mexico. The group underwriting the for- 
mation of the company feel that they have 
found a means of overcoming the major 
obstacle in offshore operation—instability 
of equipment and the high cost of drilling. 
Roussell, an oil operator for some 20 years, 
has worked for more than three years on 
the development of a new type of hy- 
draulic jack. Universal will drill on con- 
tract for operating companies in the tide- 
lands for both a fee and a participating 
interest, after its barge is completed. 


PRINCE DRILLING COMPANY, Hous- 
ton drilling contracting firm, have been 
purchased by a newly-organized company, 
Prince Marine Drilling and Exploration 
Co. Z. C. Ambrose, president of the new 
firm, indicated that Prince Marine would 
continue in the oil well drilling business 
substantially as did the predecessor com- 
pany, with no significant changes in per- 
sonnel anticipated. At the same time it 
was announced that Dewey K. Davis, 
formerly drilling superintendent for Pen- 
rod Drilling Company had resigned to 
join Prince Marine. Davis, who had been 
with Penrod since 1933, will direct oper- 
ational activities of Prince Marine. Equip- 
ment acquired by Prince Marine in the 
purchase includes two submersible inland 
drilling barges of about 16,000-foot ca- 
pacity and two land rigs of about 12,500- 
foot capacity, plus miscellaneous boats, 
gear and automobiles. The new company 
also acquired from the Prince Interests 
some producing acreage involving three oil 
wells and 13 gas wells in six Texas fields. 
Officers of Prince Marine Drilling & Ex- 
ploration Co, include Ambrose, president; 
Davis, vice president and general super- 
intendent; and James B. Griffin, secretary 
and treasurer. Directors are, in addition 


to Ambrose and Davis, David C. Bintliff, 
H. J. Mosser, H. V. Sherrill, Jack G. Tay- 
lor, A. Knox Tyson, C, R. Williams, and 
John H. Wimberly. 

. 


FRANKFORT OIL COMPANY’S head- 
quarters and administrative offices were 
moved from Bartlesville, Okla., to Dallas 
Carroll M. Bennett said. Bennett, head of 
Bennett, Osborn & Hall, Dallas manage- 
ment firm, is a member of the board and 
director of oil operations for Distillers 
Corporation-Seagrams, Ltd, Frankfort is a 
division of Calvert Distilling Company, a 
Seagrams subsidiary. Harry H. Mack, 
former production vice president of Sun- 
ray Oil Company, will be general man- 
ager of operations, Bennett said. Dolph 
Simic, former exploration manager of Bay 
Petroleum Company, Denver, will head 
the Exploration department, and Tom P. 
Brooks, formerly of Southern Production 
Company, Fort Worth, will manage pro- 
duction. 
* 


THE MESA PETROLEUM COMPANY, 
INC., of Wichita, Kansas, received permis- 
sion from the Railroad Commission of 
Texas to install a modern secondary re- 
covery system by waterflooding the Yates 
sand (1300’ horizon) on its 850 acre lease 
block in the Howard-Glasscock field in 
Howard County, West Texas. All allow- 
ables are being transferred enabling the 
company to market the additional oil pro- 
duced. Sunray Mid-Continent, Magnolia, 
Continental and others are using this 
method in this same field. 


MILNER-WHITE OIL COMPANY has 
been formed by R. E. Dumas Milner, 
Harold R. White and Julian Alexander 
with offices in the Milner building in 
Jackson, Miss. The new company will en- 
gage in general oil operations, primarily 
in Mississippi and the southeastern states. 
Milner is engaged in various enterprises, 
including manufacturing companies, office 
buildings, automobile dealerships, a radio 
station, two large hotels and others. He 
was the recipient of the 1956 Horatio Al- 
ger Award. White, an independent con- 
sulting geologist in Jackson for the past 
two years, was previously with Seaboard 
Oil Company for two years as district 
geologist in Jackson, and was with Pure 
Oil Company in New Orleans for four 
years. Alexander is presently engaged in 
general legal practice in Jackson, He was 
district attorney for a number of years. 


BLUE WATER DRILLING CORPORA- 
TION, owned by Olin Oil & Gas Corpo- 
ration, Mississippi River Fuel Corporation, 
Austral Oil Exploration Company Incor- 
porated and Crescent Drilling Company, 
Inc., was organized recently. Blue Water 
Drilling Corporation, a Delaware corpo- 
ration, will engage in contract drilling in 
the ‘Gulf of Mexico offshore area. A mo- 
bile drilling barge, similar to Kerr- 
McGee’s “Kermac 46,” is to be built by 
the new concern, The giant submersible 
drilling barge, tallest floating structure in 
the world, is designed to operate in waters 
up to 70 feet in depth. The keel was laid 
February 15 at Ingalls Shipbuilding Com- 
pany’s shipyard at Pascagoula, Miss. and 
will be commissioned and ready to en- 
gage in offshore drilling by August 1, 
1957. Harold F. Moses, president of Olin 
Oil & Gas Corporation, will be president 
of the new offshore drilling concern. 
Other officers are Ray V. Terry, E. F. 
Blanks and C. Wardell Leisk, vice presi- 
dents, and D. J. Miles, secretary-treasurer. 
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Right. 11,500 Series 
Three-Stage Torque 
Converter 


From 60 hp at 700 rpm to 
425 hp at 2200 rpm. Six 
specific torque ratings 
from 230 to 450 lb.-ft. SAE 
0 or 1 flywheel housing 
sizes. With or without 
clutch. Full range of input- 
output combinations avail- 


able. 





Right. 1300 Series 
Single-Stage Torque 
Converter 


From 30 hp at 1450 rpm 
to 212 at 3200 rpm. Five 
specific torque ratings 
from 165 to 330 lb.-ft. SAE 
2 flywheel housing size 
and SAE 2 or 3 output 
spacer housing. Output 
adaptable to Twin Disc 
SP-111 PTO. 
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Left. 16,000 Series 
Three-Stage Torque 
Converter 


Will transmit up to 1000 
hp at 1500 rpm. Seven 
specific torque ratings 
from 260 to 600 lb.-ft. SAE 
00 flywheel housing size 
or clutch between flywheel 
and converter. 


Left. 10,000 Series 
Three-Stage Torque 
Converter 


From 40 hp at 700 rpm to 
335 hp at 2400 rpm. Eight 
specific torque ratings 
from 200 to 500 lb.-ft. SAE 
1 flywheel housing size. 
With or without clutch. Full 
range of input-output com- 
binations available. 





Left. Fluid Couplings 
and PTO‘s 


Fluid Couplings from 7.4 
to 27 inches, to 850 hp. 
Speeds to 5400 rpm. Fluid 
Power Take-Offs in 21, 
17.5 and 14.5-inch sizes, 
to 500 hp. Speeds to 2700 
rpm. SAE 0, 1 and 2 sizes. 
Ideal for high inertia loads 
and cushioning out shocks 
and damaging pulsations. 





Right. Disconnecting 
Fluid Power Take-Offs 


Model 27 HUD for engines 
to 850 hp at 1525 rpm. 
SAE 00 flywheel housing 
size. Model 21 HUD for 
engines to 580 hp at 1900 
rpm. SAE 0 flywheel hous- 
ing size. Both models 
equipped with radiator 
and fan and output shafts 
permit full sidepull. 


For more data on advertised products, use Readers’ Service Cards, last page. 
















Left. 13,800 Series 
Three-Stage Torque 
Converter 


To 600 hp at 1800 rpm. 
Eight specific torque rat- 
ings from 230 to 540 lb.-ft. 
SAE 00 or 0 flywheel hous- 
ing sizes. Spider drive or 
clutch between flywheel 
and converter. Output 
shaft takes full sidepull. 















Left. 1500 Series 
Single-Stage Torque 
Converter 


From 30 hp at 1100 rpm 
to 207 hp at 2500 rpm. Five 
specific torque ratings from 
165 to 330 lb.-ft. SAE 1 or 
2 flywheel housing sizes. 
With or without clutch. 
Various input-output com- 
binations available. 


Left. HYDRO-SHEAVES® 


Combine fluid drive bene- 
fits with V-belt economy 
and convenience. For 
pumping jacks, shale shak- 
ers and many other oil 
field applications. Permit 
smaller motors, minimize 
equipment wear, reduce 
power factor. Fractional to 
50 hp at nominal motor 
speeds. 
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Oil field equipment manufacturers. 
ouners and operators 
look to Twin Dise tor 





recommendations because... 


Twin Disc — and only Twin Disc — offers a complete line of fluid and friction drives... 
three-stage and single-stage torque converters from 30 to 1000 hp .. . fluid couplings from 
fractional to 850 hp . . . friction clutches and power take-offs to 1050 hp. 


Regardless of the oil field equip- 
ment or machinery application, you 
can depend upon Twin Disc products 
for the most efficient and profitable 
means of transmitting power. 

For high-capacity mud pumps, ro- 
tary tables and drawworks, Twin Disc 
Three-Stage Torque Converters prove 
ideal. Providing up to 6:1 torque mul- 
tiplication, the three-stage torque con- 
verter continually compensates for 
varying load conditions within a wide 


application range. 





WORLD OIL 


Where maximum torque multipli- 
cation is not required, Twin Disc 
Single-Stage Torque Converters, mul- 
tiplying torque up to 3:1, are widely 
accepted in oil field applications. 
These units are excellent for transmit- 
ting power on shallow hole drilling 
jobs, oil field service equipment and 
other power installations where mild 
torque conversion is required. 

Where torque multiplication is not 
necessary, oil field equipment can still 
benefit through the use of Twin Disc 
Fluid Couplings and Fluid Power 
Take-Offs. These permit full input 
torque to be transmitted at all times, 
regardless of load conditions. Like 
torque converters, their fluid connec- 
tion dampens out harmful vibrations 
and shock loads, thus relieving equip- 
ment from stresses and strains that 


TWIN DISC CLUTCH COMPANY, Racine 


eventually result in downtime. The 
fluid’s “slip” characteristic compen- 
sates for sudden overloads. 

Twin Disc’s line of friction clutches 
is built for all oil field equipment 
where friction drives lend themselves 
most profitably. These units are adapt- 
able to air, hydraulic and manual 
operation, thus meeting the widest 
degree of oil field requirements. 

Write to Twin Disc Clutch Com- 
pany today or see your local Twin 
Disc Dealer . . . for unbiased recom- 
mendations on the type of drive 
best suited for your specific oil field 
equipment. 

Twin Disc Clutch Company, Ra- 
cine, Wisconsin; Hydraulic Division, 
Rockford, Illinois . . . with parts and 
service facilities throughout most of 
the world. 


Wisconsin «+ HYDRA 





Branches or Sales Engineering Offices: Cleveland * Dallas * Detroit * Los Angeles * Newark * New Orleans * Tulsa 
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What's Happening 








Arthur Weber 





J. B. Roberts William Sivyer 


C. C, Crider has been appointed general 
manager of stores for Bethlehem Supply 
Company. Succeeding Crider as central 
division sales manager is Arthur Weber, 
Jr., who has been district manager of the 
West Texas-New Mexico district since 
1953, located in Midland, Texas. Replac- 
ing Weber is C. R. (Rufus) McNair, who 
has been division machinery sales repre- 
sentative in the Gulf Coast division office 
at Houston. Crider has been a division 
sales manager for Bethlehem Supply Com- 
pany since 1939. His experience in the 
supply business dates back to 1922, at 
which time he assisted in the organization 
of the Taubman Supply Company, which 
was purchased by Bethlehem Supply in 
1937. Coincident with this appointment, 
Bethlehem will move their Central divi- 
sion office to Fort Worth, Texas, and will 
be located in the, new Continental Bank 
building. Weber, who became Central di- 
vision sales manager at this point, joined 
Bethlehem Supply in 1942 as sales engi- 
neer in the Tulsa office. In 1949 he was 
transferred to Midland as special repre- 
sentative for the West Texas-New Mexico 
district and has held that position until 
now. McNair came to Bethlehem Supply 
in 1948 from the Stanolind Oil & Gas 
Company, where he was junior mechani- 
cal engineer. In 1949 he was promoted to 
machinery sales representative, specializ- 
ing in production equipment and water- 
flood engineering. He was promoted to 
division machinery sales representative 
and transferred to the Gulf Coast division 
office in Houston in June of 1955. Mc- 
Nair’s headquarters are in Midland. 


General Chemicals, Inc. announced the 
appointment of E. G. (General) Lee as 
president. Prior to his association with 
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C. R. McNair E. G. (General) Lee 





H. F. Bergis Sam Wilson 


General, Lee was manager of oil field sales 
for the Diamond Alkali Company. The 
new General Chemicals will specialize in 
a line of products designed for the oil in- 
dustry. 

~ 


Cameron Iron Works, Inc., of Houston 
has announced the appointment of James 
Bayliss as sales and service representative 
for New Zealand, Australia, British and 
Dutch New Guinea and the Philippine 
Islands. Bayliss entered the petroleum in- 
dustry in 1919 working in Wyoming and 
Oklahoma, first as a roustabout and then 
as a tool dresser and cable tool driller. 

In 1925 Bayliss went to Persia with the 
Anglo-Persian Oil Company. He has 
served as roughneck, cable and rotary 
driller, tool pusher and equipment engi- 
neer for British Burma Petroleum, Anglo- 
Iranian Oil Company and Shell, in 
Burma, England, Scotland, Trinidad, 
Egypt and Australia. Joining Tutt-Bryant, 
Representatives, in 1950, Bayliss repre- 
sented National Supply Company, George 
E. Failing Supply Company and Reed 
Roller Bit Company in Australia. He 
started his own firm in August, 1953, with 
headquarters in Brisbane, Australia. 

2 


Continental-Emsco Company, a division 
of Youngstown Sheet and Tube Company, 
has appointed William J. Alexander, man- 
ager of their newly-organized Sales Pro- 
motion department. The new department 
will coordinate all sales promotion, adver- 
tising and public relations activities of 
Continental-Emsco, including convention 
activities, exhibits ‘and demonstrations, 
public appearances, introduction of new 
products (sales bulletins), sales letters, 
trade paper advertising and publicity. 
Alexander was formerly advertising man- 


William J. Alexander 


James Bayliss 





Ri 


Owen J. Higgins 


L. C. Daniels 


ager of Emsco Manufacturing Company 
in Los Angeles until that company and 
Continental Supply Company were merged 
last January to form Continental-Emsco 
Company. 

* 


Chain Belt Company has announced these 
promotions. Three new regional sales 
managerships have been created—for the 
Eastern; Midwest and Southern, and 
Northwestern regions; two new district 
sales offices have been opened; and six 
new district sales managers have been ap- 
pointed. J. B. Roberts, formerly New 
York district sales manager, becomes East- 
ern regional sales manager. William Siv- 
yer, formerly Philadelphia district sales 
manager, becomes Midwest and Southern 
regional sales manager. H. F. Bergis, for- 
merly Portland district sales manager, 
becomes Northwestern regional sales man- 
ager. New district sales offices are being 
created at Newark, N. J., and Charlotte, 
N. C. The latter has been an area office. 
J. S. Moore becomes district sales man- 
ager at New York City. He formerly held 
this position at Atlanta. H. F. Weil be- 
comes district sales manager at Philadel- 
phia, Penn. He was district sales engineer 
at New York City. Dabney P. Murrill be- 
comes district sales manager at Atlanta, 
Ga. He was district sales engineer in that 
office. Wilbur F. Church becomes district 
sales manager at Portland, Ore. He was 
district sales engineer in that office. Ray- 
mond F. Traylor becomes district sales 
manager at Charlotte, N. C., of the new 
district sales office being created there. 
He was formerly district sales engineer. 
C. D. Bergen becomes district sales man- 
ager of the new district sales office at 
Newark, N. J. He was a district sales en- 
gineer at New York City. 
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Give You “More Use per Dollar” 











Ray-Man Rotary Hose 
Handles Easiest on the Rig 


.. and safest, too. R/M’s method of applying 
high tensile steel cable wires under precisioned 
tension makes Ray-Man CBL Rotary Hose 
unequalled for strength, flexibility and safety. It 
holds steady in the derrick without whipping... 
even under the high-pressures of deep drilling. 
And when it comes to moving from location to 
location Ray-Man’s flexibility and light weight 
minimizes the dangers of accidental crushing 





and kinking in transport . . . assures easier, faster 
rigging up on the next job. 

Ray-Man’s streamlined, built-in coupling adds 
to your safety on the job, too. Designed without 
protruding lugs or flanges that cause fouling, it 
features R/M’s special leak-proof “Lip-Lok”’ seal 
that actually tightens under pressure to prevent 
dangerous — and costly — blow-outs! Write for Bulletin #6743 for details 


There’s an R/M Hose For Every Oil Field Use! 


You’ll find ‘““More Use per Dollar” features in 
these R/M hose constructions, developed espe- 
cially for oil field service: 


Add Manhattan’s oil-proof tube for drilling-in with 
oil or oil-base and you’ve got easier, safer handling 
and longer, trouble-free services at less cost on every 
drilling job . . . with Ray-Man CBL Rotary Hose. 


Manhattan Mud Pump Intake Hose — designed 
with Type ‘C’ Leakless Built-In Nipples for rough 
service with the most powerful mud pumps. 
Manhattan Geophysical Hose — dependable 
strength, longer service in drilling small test wells. 
Ray-Man Rotary Vibration Hose — to withstand 
high pressures between mud pump and rig 
standpipe. 

Discuss your hose needs with an R/M 
representative. 





Rmu72i 


BELTS * HOSE + ROLL COVERING + TANK LININGS + INDUSTRIAL RUBBER SPECIALTIES 


MANHATTAN RUBBER DIVISION — PASSAIC, NEW JERSEY 


RAYBESTOS-MANHATTAN, INC. 


Other R/M products: Abrasive and Diamond Wheels * Brake Blocks and Linings * Clutch Facings * Asbestos Textiles * Mechanical 
Packings * Engineered Plastics * Sintered Metal Products * Industrial Adhesives * Laundry Pads and Covers * Bowling Balls 
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OR SHeciry 


CONTROLS 











MERCOID" 
CATALOG No. 857 


Will help make 
your selection easier 





wRITE FOR YOUR 
EREE COPY 


CONTENTS: 


CONTROLS FOR 
PRESSURE — 


DIFFERENTIAL PRESSURE— 
TWO-STAGE PRESSURE— 
TEMPERATURE — 
TWO-STAGE TEMPERATURE 
LIQUID LEVEL 

FLOAT OPERATION 

LEVER ARM OPERATION 


CASE STYLES 
TO MEET VARIOUS 
REQUIREMENTS 
INDOOR 
(General Purpose) 
OUTDOOR 
(Weather Resistant) 
HAZARDOUS LOCATIONS 
(Ex plosion- proof) 





ALL MERCOID CONTROLS 
INCORPORATE SEALED 
MERCURY CONTACTS 











ASK FOR CATALOG 
NO. 857-P 


THE MERCOID CORPORATION 


4201 Belmont Ave 
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Chicago 41, Ill 








Sam A. Wilson has organized his own 
company to function as a consultant and 
manufacturers representative. At present 
the company is experimenting with a new 
gas dehydrator. It will specialize in natu- 
ral gas processing and lease equipment. 
Previously, Wilson was employed by Dun- 
ham Tank Company. He is a registered 
professional engineer. 


L. C. Daniels is now general manager of 
the Buda division, Tractor group, Allis- 
Chalmers Manufacturing Company, and 
Owen J. Higgins is general manager of 
the Harvey, Ill., works where the Buda 
division’s material handling equipment 
and Diesel, gasoline, L P Gas and gas en- 
gines and generator sets are manufac- 
tured. Daniels succeeds R. K. Mangan, 
president and general manager, Buda divi- 
sion, who retired Jan. 1, 1957. Daniels 
joined the Buda Company as vice presi- 
dent in 1950 after a long career in the 
automotive industry with truck, bus, trac- 
tor and material handling companies. 
When Allis-Chalmers acquired the Buda 
Company in 1953, he continued to be re- 
sponsible for the material handling, indus- 
trial and railroad products of the com- 
pany. Higgins started with the Monarch 
Tractor Co., Springfield, Ill., in 1926. 
This company was acquired by Allis- 
Chalmers in 1928 and became its Spring- 
field works where tractors and 
allied equipment and motor graders are 
manufactured. He was transferred to the 
Company’s harvesting machine plant at La 
Porte, Ind., as assistant works manager in 
1943 and promoted to assistant general 
works manager of the Tractor group in 
1950 with headquarters in Milwaukee. 


crawler 





G. S. Dietz 


Ed Fain 


Ed Fain has been named vice president 
and general manager of Eastman Interna- 
tional Company, whose main offices are 
in Denver. He has worked in the oil busi- 
ness for 18 years, and has had consider- 
able experience in various phases of the 
industry, both domestic and foreign. He 
first took a job with Geophysical Service, 
Incorporated. During the 10 years he 
worked with this corporation, Fain held 
several field positions, working as observer, 
computer, relief party chief, and in the 
laboratory, on instrument design and 
building. He worked for GSI in the U. §., 
Mexico, Venezuela and India. In 1941, 
Fain took a job as instructor and engineer 
for Aviation Enterprises, in Houston. 
7. 


G. S. Dietz has been promoted to assistant 
cashier in the Oil and Gas division of the 
First City National Bank of Houston. 
Dietz joined the bank as a _ petroleum 
engineer in 1951. He was formerly senior 
petroleum engineer for Stanolind Oil and 
Gas Company, having been associated 
with the company for 15 years. 
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Frank B. Gray, Jr. Alton A. Dunaway 





T.N. Shults H. T. Hamm 


Frank B. Gray, Jr., has joined the Caran 
Engineering Corporation of San Antonio, 
Texas, as chief engineer in charge of the 
Spectra-Graph or Spectrometric Well 
Logging division. Gray served as head of 
the Applied Physics group for Leeds & 
Northrup Co. in the development of spec- 
trometric instrumentation for classified 
armed forces contracts and industrial ap- 
plications for the chemical and _petro- 
chemical fields. His 18 years of experience 
as research physicist in electronics is being 
applied to the development of new spec- 
trometric techniques for accurately identi- 
fying and measuring hydrocarbon gases 
from oil well drilling muds. 


Alton A. Dunaway has been appointed 
assistant vice president of distribution op- 
erations of Continental-Emsco Company. 
He joined Continental Supply Company 
in 1936. He has performed credit work 
throughout the Mid-Continent area and 
has served from 1951 as assistant credit 
manager and assistant treasurer. Duna- 
ways new duties involve the distribution 
functions of Continental-Emsco district 
and division operations in the U. S. and 
Canada. 
o 


T. N. Shults, manager of Mid-Continent 
Supply Company’s Export division, has 
been named vice president—export for 
the company. Shults has been in Mid- 
Continent’s Export division in New York 
for the past 10 years and has been man- 
ager of the Export division since 1952. 
He is a veteran in the oil field supply 
business with 19 years experience, 17 
years of it with Mid-Continent. Vice pres- 
ident Shults joined Mid-Continent in 
1939 at the company’s Fort Worth head- 
quarters. He later was at Mid-Continent 
locations in Kermit, Texas, and Tulsa 
before moving to New York as sales en- 
gineer in 1947, 
. 


Houston Oil Field Material Company has 
appointed H. T. Hamm to the office of 
comptroller. He has been associated with 
Homco for 18 years, coming to this office 
from the position of chief cost accountant. 
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Houston Oil Field Material Company, 
Inc., has made eight promotions and per- 
sonnel changes. J. W. (Mutt) Caskey has 
been named assistant division manager at 
Casper, Wyo. Formerly, he was district 
manager. E. W. Konnerup, store manager 
at Kimball, Neb., is now district manager 
of Kimball, Casper and Billings with head- 
quarters in Casper. Bill Baker, former field 
salesman, is store manager at Kimball. 
New resident manager at Edmonton, AIl- 
berta, Canada, is Paul Mentzel, advanced 
from the position of field salesman at Bill- 
ings, Mont. Also newly stationed in Bill- 
ings is Donald Carlson who is a field sales- 
man. District manager over the San Juan- 
Paradox Basins with headquarters in 
Farmington, N. M., is W. S. George. 
George, former store manager at Farm- 


ington, was replaced there with Dewey 
Watkins. Named city salesman in Denver, 
Colo., was Lowell Harris, formerly field 
salesman at Farmington. 


The Milwhite Mud Sales Company has 
announced the appointment of William C. 
Browning to the post of research director. 
Browning will head up all phases of re- 
search and development at the drilling 
mud company’s laboratories in Houston. 
Browning is best known for his work with 
surface active agents, rheology, defloccu- 
lation, emulsification and other phases of 
colloid chemistry. He comes to Milwhite 
after 17 years with the Marathon Corpo- 
ration at Rothschild, Wis., where, as re- 
search associate, he directed all of that 





Drilling Stems 


with Forge Hammer- 


Welded, Fully Heat-Treated, 
Precision Machined Box 
and Pin Joints. . 


DEPT. 0-6 





Cable System Drilling and Fishin 
Prospect Drilling and Shot Blast 
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SPANG DRILLING STEMS are made of ma- 
chine straightened special bar quality open hearth 
steel, of the right analysis to assure the greatest 
vibration dampening effect. Box and Pin joints are 
hammer-welded, fully heat-treated, and have pre- 
cision machined threads to provide the strongest, 
most wear-resistant joints obtainable. As a result 
SPANG DRILLING STEMS, with high strength 
joints, give longer than average service and drill 
more footage at lower cost. 


REPLACEMENT BOXES AND PINS 


. of the same carbon steel analysis as 
those integral with original stems are 
available in all sizes, lengths and joint 
combinations for forge or electric welding 
to stems when renewal is required. 


For complete information on Stems and 
Replacement Boxes and 
FREE CATALOG 
CABLE TOOLS, consult your nearest 
SPANG DEALER or write direct to: 


SPANG & COMPANY 


For over 60 years Manufacturers of Spang Weldiecs lars and a Compiete Une 
Tools for Oil and Gas Wells, Water 
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The right steel valve can 





CUT MAINTENANCE COSTS 


on water flood projects 


It’s easy to go wrong on valve selection for water flood injection well 
service. In West Texas, (note field conditions in photo above—one Edward 
globe valve installed below ground level) and elsewhere too, weatherproof 
valves are needed. Blowing sand, sun and rain increase valve mainte- 
nance—frequently make valves inoperative. 

For this service Edward recommends Fig. 2698 forged steel, inside 
screw globe valve (see illustration below) with bonnet exterior EValized 
(corrosion resistance plated) and precision built interior. Only the packing 
nut thread is exposed and this thread can’t rust. Suitable for throttling, 
this low cost valve can be installed and forgotten. Make sure you aren’t 
paying good money for the wrong type valve on water flood projects. Get 
free, expert assistance. Contact your nearest Edward oilfield representative, 
or your favorite oilfield supply store. 


THESE FEATURES SAVE YOU MONEY! 


Free flowing, no pockets to collect sediment! 






EValloy stainless steel seats and disks 
borized in mated pairs! 


EValized bonnet, with corrosion resisting 
threads! 


Centerless ground stem for long packing life! 
Easy packing adjustment! 





Fig. 2698— 

2000 1b WOG 
Globe 

Stop Valve 


Oversize handwheel for easy operation! 


Forged steel bodies and bonnets! 


Edward Valves, inc. 


Subsidiary of 


ROCKWELL MANUFACTURING COMPANY 


1214 WEST 145TH STREET EAST CHICAGO, INDIANA 
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| company’s experimental work in the field 
| of drilling fluids. Several patents connected 
| with synthetic rubber, dispersing agents 

and drilling compounds have been issued 


| in his name. 








W. J. DuBose C. E. Bogle 


| 
| W. J. DuBose has been appointed district 


logging engineer for southern Louisiana 
with headquarters in New Iberia as an- 
nounced by the McCullough Tool Com- 
pany. DuBose, who has had extensive oil 
field experience, joined McCullough in 
January, 1956, as a sales engineer at 
Harvey, La. Primarily responsible for co- 
ordinating all McCullough radiation well 
logging studies in southern Louisiana, 
DuBose will also be available to assist and 
advise geologists, engineers and operators 
in their well completion programs, 
* 


A new wire rope section has been in- 
corporated into the sales organization of 
Jones & Laughlin Supply division at its 
Tulsa headquarters office. C. E. Bogle has 
been appointed to the newly created posi- 
tion of manager—Wire Rope section. 

Bogle, formerly in charge of wire rope 
sales in the Rocky Mountain area for 
Jones & Laughlin Steel Corporation, en- 
ters the Supply division’s administrative 
sales staff with many years of experience 
in the oil country wire rope business. 

In his new assignment, Bogle will con- 
centrate on the promotion of wire rope 
sales through the firm’s comprehensive 


| field sales force and will report to W. O. 


Hardy, sales manager of general products. 
* 


William L. Butler has been elected presi- 
dent of W. C. Norris Manufacturer, Inc., 
according to an announcement made by 
E. C. Bolger, retiring president. Butler 
joined W. C. Norris in 1935 and, prior to 
his election as president, has held the 
office of executive vice president. Bolger 
was president of the company during the 
years 1946 through 1956. Other officers 
of the company are G, W. Davidson, vice 
president—sales; R. A. Colgin, vice presi- 
dent—manufacturing; and Charles Huff- 





| man, secretary-treasurer, 


* 

Harold Vance, vice president and man- 
ager, Oil and Gas department, Bank of 
the Southwest, was invited to participate 
as a lecturer for a course offered senior 
and graduate students in the Petroleum 
Engineering department of The University 
of Texas. Vance appeared before the class 
on February 25 and discussed “Financing 
Oil Production.” Lecturers for the course 
are selected from throughout the petro- 
leum industry, and only the best qualified 
experts are picked to present the various 
topics throughout the semester. 


7 
Baroid Division, National Lead Company, 
has announced the transfer of C, ?- 
Vallance from the Rocky Mountain area 
and his appointment as district superin- 
tendent with headquarters at Beaumont, 
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High joint strength of J&L Buttress- 
Thread casing is attained by combined 
effect of completely engaged runout 
threads and the three-degree flank angle 
of the thread. Joint strength is almost 
equal to that of the body of the pipe. 
Easy stabbing, rapid spinning and fewer 


power strokes to pull the coupling up to 
the power-tight position are provided by 


\ the unique thread design. 
Tir Ss - i i A superior casing is assured through 
use of quality steel, automatically con- 
trolled heat treatment, and new preci- 


sion methods of machining, inspection and 
testing. Buttress-Thread casing is avail- 


s 
able in A. P.I. grades J-55, N-80 and P-110 
as well as in still higher grades to meet 
special requirements. 


Order this new J&L casing for use in 
your most severe and variable drilling 
operations. Write for complete information 
to the Jones & Laughlin Steel Corporation, 
Dept. 417, 3 Gateway Center, Pittsburgh 
30, Pennsylvania. 


Coupling threads (five per inch) en- 
gage casing threads throughout the 
entire length of a long coupling. The 
¥%, inch taper per foot is continuous and 
without the conventional fast angle 
vanishing threads. Full section of the 
casing is utilized in supporting weight 


of the string. Inside clearance of joint e 
is not reduced by inside upsets. Jones & Laughlin 
STEEL ...a great name in steel 
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Texas. Vallance replaces J. A, Brooks who 
has been transferred to Hattiesburg, Miss., 
as district superintendent. B. F. Stiba, 
formerly at Hattiesburg, has been trans- 
ferred and appointed sales representative 
in the New Orleans area office. A. E. 
Milligan, formerly service engineer at 
Shreveport, La., has been appointed dis- 
trict sales representative in that district; 
and W. T. Sherman, service engineer at 
Lake Charles, La., has been transferred 
and appointed sales representative, West 
Texas area, with headquarters in the 
Midland area office. 


C. A. Pigg, formerly store manager and 
field representative at San Angelo, Texas, 
has been transferred with the same title 
to Graham, Texas. J. R. Murray, for- 
merly field representative at San Angelo, 
Texas, has been promoted to store man- 
ager and field representative at that point 
for Bethlehem Supply Company. 








preferred 
KING 
GA SWIVELS” 


KING SWIVELS 326A 
and 53GA have been 
popular for many years. 
They have proved to be 
rugged, dependable and 
durable, and are in use 
around the world because 
they are ‘preferred’. 


The fact that King Oil Tools 

is the largest manufacturer of 

lightweight swivels is support- 

ing evidence of King engineer- 

ing, service efficiency and com- 
plete all-around dependability. 


INDUSTRY RECOGNIZES KING GA 
SWIVELS BY THESE FAMOUS FEATURES: 


* ALLOY STEELS assures strength with * GREASE LUBRICATION for the packing 
minimum weight 
* MULTIPLE BALL BEARING UNITS pro- 
. a is V-type, often called chevron vide ample capacity 
ype 


* GIL BATH LUBRICATION for the bearings. 
* WASHPIPES are oo! alley tubes, 
ui 


case-hardened and gro + Choice of BAIL OR ELEVATOR SHANK 


et INFORMATION ON ALL KING SWIVELS — SEE YOUR NEAREST DISTRIBUTOR — 


KING O/L TOOLS 


P.O. BOX 15146 + HOUSTON 20, TEXAS + ORchard 3-3421 
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Dowell’s fracturing job in West Texas. 


“I've ALWAYS | 


Dowell Fractures Record Well 
For Tennessee Gas Transmission 


Dowell Incorporated broke its own 
world’s record for oil well fracturing re- 
cently when 41 engineers and operators 
with 29 pieces of equipment teamed up 
to inject 328,000 gallons of water and 
225,000 pounds of sand into a Tennessee 
Gas Transmission Company well mn 
Borden County, West Texas. 


The job, which Dowell engineered to 
coax a greater flow of oil out of the Dean 
sand in the Pennsylvanian section just 
above the Spraberry, broke records other 
than in the amount of water and sand 
used. Only ‘one hour and 50 minutes of 
pumping time was required, which means 
that the average injection rate was 71 bar- 
rels, or almost 3000 gallons, a minute. Sur- 
face working pressure was 3500 pounds 
per square inch. 

Gross horsepower at the wellsite totaled 
15,000 and hydraulic hp amounted to 
6250. 

The previous fracturing record was es- 
tablished by Dowell in July of last year 
when 250,000 gallons of water and 200,- 
000 pounds of sand were injected into a 
well in the Spraberry area near Midland. 
On that Riverfrac project, the water and 
sand slammed down into the well at an 
average injection rate of 52 barrels a min- 
ute under a surface working pressure of 
3400 psi. 

The well, the Number 1 Thomas, 21% 
miles south and east of Lamesa and 21/2 
miles north and east of Big Spring, 3 
producing from about 8200 feet. 

Jack Sutherlin is manager of Dowell’s 
Wichita Falls district which was respon- 
sible for the job. Engineering assistance 
also came from the Midland district. Serv- 
ice engineer in charge of the record proj- 
ect was Earl Spiller. 


Eight Complete Logging School 
Held by Welex Jet in Fort Worth 
Eight men of the West Texas and 
Rocky Mountain divisions of Welex Jet 
Services, Inc., have satisfactorily com- 
pleted a radioactivity logging school held 
at the Welex Lodge near Fort Worth, 
Texas. 


Graduates of the second weekly coursey 


conducted by Welex were: L. M. Robert 
son, manager of the Kimball, Neb., dis 
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e ready... 
vith mud you can change in seconds! 


ere’s how: Use this amazingly fast new way to 
et mud in condition—and keep it there. 
On drilling tenders off the Gulf Coast—on the 


world’s deepest holes—all up and down the oil 


ountry, drilling men are getting an immediate 
ise in mud weight when they want it. 

You can, too. When you mix your mud with 
IGHTNIN Mixers, you can increase the weight of 
very gallon of mud in the tank or pit, by the 
xact amount you want—in a few seconds. 

You get immediate dispersion of gel additions— 
ad fully uniform viscosity in minutes. 

When you need heavier, thicker mud, it’s there 
teady for instant use. 


’ Cut maintenance, too 
‘OU gain in many other ways, too, with LIGHT- 


YOU CIRCULATE MUD throughout the 
tank or pit with one or two LIGHTNIN 
Mud Mixers. Big rotating turbine creates 
powerful mud flow, sweeping every cor- 
ner, keeping mud equalized, all of it 
ready for instant use. 


NIN Mixers in your mud tanks or mud pits. You 
use Jess mud; put Jess demand on your pumps; 
spend /ess on equipment maintenance. On deep 
holes, you can eliminate the entire cost of a third 
mud pump. 

You take no risk when you choose LIGHTNIN 
Mixers. Every LIGHTNIN is unconditionally guar- 
anteed to do the mixing job right. 


See for yourself why LIGHTNINs can give you bet- 
ter mud control—for less money. Ask your 
LIGHTNIN sales engineer (listed in Composite 
Catalog) to arrange a visit to a rig in your area so 
you can see LIGHTNINs at work. 

And for quick facts on LIGHTNIN mud control, 
send us a postal today requesting free illustrated 
Bulletin B-502. 


YOU FLASH-MIX weight and gel 
additions inte the mud through a 
LIGHTNIN Flash Mixer. High- 
speed propellers break lumps 
and give instant dispersion of 
weight and gel in the incoming 
mud. Feed additions fast as you 
want—no clogging, no waiting. 


Lohtnin 


MIXING EQUIPMENT Co., Inc., 197-b Mt. Read Bivd., Rochester 11, N.Y. 
In Canada: Greey Mixing Equipment Ltd., Toronto 10, Ont. 


Nxers-— 





? 








trict; L. M. Wood, assistant manager of 
the Abilene, Texas, district; H. D. Foster, 
assistant manager of the Wichita Falls, 
Texas, district; E. M. Elbert, assistant 
manager of the San Angelo, Texas, dis- 
trict; Jerry Rushmore, assistant manager 
of the Pampa, Texas, district; C. C. Sea- 
mon and E. B. David, sales engineers, 
Farmington, N. M., district; and J. C. 
Willis, radioactivity logging operator for 
the Hobbs, N. M., district. 

The school is conducted by Floyd D. 
Sawyer, Welex manager of radioactivity 
logging sales, and L. A. Ingram, Welex 
chief radioactivity logging engineer. The 
school is open to field personnel of the 
company and lasts a full week with in- 








struction in every phase of radioactivity Brown Oil Tool’s Houston plant. 
logging, including techniques, tools and : f than 60.000 feet . 
interpretation and analysis. This is the Brown Oil Tools Completes phy ea mene it square 52st, Coley 


for both mass production and custom man- 
ufacturing of petroleum production and 
fishing tool equipment has been placed in 
operation by Brown Oil Tools, Inc. The P 
plant is situated on a 65 acre tract located 
at 8490 Katy Road, Houston. 

The large new installation is a direct 
outgrowth of a small business started 27 
years ago by Houston’s C. C. Brown, who 
still heads the company. After 14 years of 
oil field experience, Brown entered the oil 
equipment business in 1930, with his first 
development being a new type safety tub- 
ing head christmas tree. Another tech- 
nique initiated by Brown was a method 
for setting screens and washing wells in 
under pressure. In the years since, the 
company has designed, developed, and is 
marketing a wide range of production 
items. 

Brown Oil Tools, Inc. will not entirely 
abandon its old. plant at 2216 Campbell 
Street in Houston, as the manufacturing 
facilities there will be used to turn out 
custom jobs. 

Members of the executive staff include 
two sons of Brown, Joe R. and Ray L., 
with Carl Riesel, general manager; John 
R. Feeser, sales manager and L. Baker 
Richardson, service manager. Other em- 
ployes number approximately 400. 


Rockwell Expands Denver Office; 


Cochran Is District Manager 
Rockwell Manufacturing Company’s 


second class of eight men to finish the New Plant in Houston 
class since it was begun early in February. A complete new manufacturing plant 


How do so many oil men lower 
production costs with Hydrax Jrs.? 






















Axelson’s 4-ft. Hydrax Jr., a completely hydraulic 
pumping unit for low-production and stripper 
wells, has a polished rod capacity of 8,000 Ibs. 
Performs slowly for greater volumetric efficiency. 
Smooth operation and cushioned reversals 

assure longer sucker rod life, more service from 
subsurface pumps. 


The Hydrax Jr. mounts directly on the production 
tee. No foundation or substructures. Can be 
installed in less than three hours; moved anywhere 
in the field with a light A-frame truck. 

Controls are at production tee level. No ladders 
to climb for servicing, no special tools required. 
Hydrax dealers stock all parts. 





rr , a es — _ ee * eee RETR MTR Ot 
Dynagraph card shows Hydrax Jr.’s smooth performance. Note its 


constant load characteristic compared to uneven loads common to 
beam pumpers. 
































; = aa HYDRAX PUMPING UNIT WELL SPECIFICATIONS | Meter and Valve division has expanded 
' 3s its Denver branch of- 
Pa fog mnie VALVE CLOSES ROD STRING Y, fice into a full dis- 
© 6000 1 PUMP BORE ........11/2" trict office. Orville 
va DEPTH . 2856" Cochran, Denver 
4 LOAD b h : h 
° _— CYCLE RATE ....3.8 CPM ranch manager, dis. 
4000 a S % 
a STROKE LENGTH .... .48” been promoted to dis 
r trict sales manager. 
$ TRAVELING VALVE OPENS PRODUCTION ....35 8/D Cochran served as 
5 == paraiso a sales engineer for 


Rockwell in the 
Rocky Mountain ter- 
ritory for more than 
25 years before being 
named branch office 
manager in 1955, 
when the Denver of- 
fice was opened. He 

joined the company in 1922, spending his 
| first eight years in the Kansas City dis- 
trict office. 
Alco Acquires Houston Site 
For Future Industrial Expansion 

Alco Products, Inc. announced the ac- 
quisition of a new industrial site in Hous- 
ton as the eventual production center for 
the company’s petroleum industry equlp- 
ment business. The company at the same 
time announced the establishment of its 


AXELSSON 
petroleum industry equipment division 


MANUFACTURING COMPANY headquarters together with the relocation 


Division of U.S. Industries, Inc. of its district sales offices, Additional in- 
ternal organizational changes in line with 


eae ree mereneemeren it on 


A Hydrax Jr. can lower your production costs! Write for 
brochure and well data application sheet. 











Orville Cochran 





AXELSON 


NEA 


PUMPS - SUCKER RODS oe 
HYDRAULIC PUMPING UNITS 6160 South Boyle Avenue - Los Angeles 58, California 
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not vulcanize to the casing wall. All these fea- 

4 tures are available on the L30 or the L8 with 8” 
of- ‘ . . se 
“a valve stroke in a wide range of casing sizes. For 
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the recent creation of the new division 
also were made public. 

The new 107-acre industrial site is lo- 
cated on Almeda Road near Riley Road. 
It is served by the Missouri Pacific Rail- 
road. 

In discussing the acquisition, C. C. 
Davis, petroleum industry equipment di- 
vision manager, stated that while Alco had 
no immediate plans for utilizing the Hous- 
ton site, the company hopes to commence 
construction in the not too distant future. 
Davis added that the firm will probably 





Main offices are located at New York 
City. 
New headquarters for the Petroleum 


Industry Equipment division will be es- 
tablished on the fourth floor of the Bank 
of the Southwest in downtown Houston. 
District sales offices, formerly located at 
1404 Dunlavy Street, will be maintained 
at the same address. 

Alco first announced its administrative 
decentralization last fall, when the com- 
pany set up four product divisions headed 
by general managers who report to W. S. 





Morris, executive vice president. Davis 


start with a small manufacturing facility 
was named manager of the petroleum 


and then will expand here as its product 
operations are increased. He pointed out 
that the land purchased allows ample room 
for future expansion. 


industry equipment division at that time. 
He formerly was Alco southwest regional 
manager at St. 


Louis. 
















You can accomplish maximum economy 
by using Enardo SLIP-ON fittings for all 
low pressure fitting installations. Some 
users have reported a 50% savings in time 
and money because of their labor saving 
qualities. No unions are needed with Enardo 
SLIP-ON fittings, which means easier, 
faster, and cheaper lease installations. 
Consult your Enardo salesman or call 
the Tulsa office for your own particular 
- fitting needs. 
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F. M. Morris 


Carl T. Slaughter 


Longhorn Supply Incorporates; 
Names Three Vice Presidents 


Incorporation of the Longhorn Supply 
Company and the appointment of three 
vice presidents and a general manager and 
secretary-treasurer has been announced, 

The firm, a distributor of oil field and 
industrial supplies since 1945, until Febru- 
ary 1 was a partnership between G. W. 
(Mike) Hunt, now president, and Claude 
R. Whelchel, Sr. The latter recently sold 
his interest. 

New Longhorn vice presidents are H, P. 


Fogle and Carl T. Slaughter, both of 
Houston, and E. E. Samford, Bridgeport, 
Texas. General manager and _secretary- 


treasurer is F. M. Morris. Fogle has been 
with Longhorn since 1951. Prior to that 
time, he was for 16% years associated 
with the Oilwell Supply Company as store 
manager, district manager and _ assistant 
division manager. Other past company 
affiliations include the Pure Oil Company, 
Rycade Oil Corp. and the Magnolia Pe- 
troleum Company. 

A member of the Longhorn staff since 
1947, Morris has been in Houston since 
1943 and was with the National Supply 
Company for three years. He has worked 
in the oil industry in north Texas and 
Oklahoma for contractors and independent 
operators. 

Slaughter has been with Longhorn for 
11 years. He was with the Brown & Root 
Construction Company for four and a half 
years prior to that. 

Samford is manager of Longhorn’s 
Bridgeport supply outlet in Wise County 
and has been with the company for 10 
years. He was in Houston on the city sales 
staff until a year ago. 


Du Pont Donates $1 Million 
In Aid-to-Education Grants 
A fund of more than $1,000,000 for 
grants to 122 universities and colleges in 
its annual program of aid to education 
was announced by the Du Pont Company. 
This support, which is for the next aca- 
demic year, is a substantial increase over 
the $900,000 in gifts made for this year. 
Nearly all of the increase and more 
than half of the entire program are for 
the improvement of teaching in univer- 
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sities, colleges and high schools. The 
grants will support science and mathe- 
matics as well as other subjects. 

The growth of the Du Pont program, 
as well as the change in emphasis, reflects 
the changing needs of the schools. At the 
same time, grants for fellowships in 
science, which once made up the entire 
program, and for fundamental research 
are being continued, Du Pont’s aid-to- 
education program dates from 1918. 





This new combination-type offshore plat- | 


form, just purchased from R. G. LeTourneau, 
Inc., by Deepwater Exploration Co. of Houston, 
will be used for medium-depth holes—on work- 
over, drilling or completion. 


$1.5 Million Offshore Platform 
To Be Built by LeTourneau 

Purchase of an offshore drilling plat- 
form, different from anything the offshore 
industry has yet seen, was announced by 
R. G. LeTourneau, Inc. 

Deepwater Exploration Company of 
Houston has awarded LeTourneau a con- 
tract to build the combination-type plat- 
form, at a cost in excess of $1.5 million, 
with delivery set for June of this year. 

In making the announcement, R. L. Le- 
Tourneau, vice president of the heavy 
equipment firm, said the new platform will 
answer the industry’s need for medium 
depth holes—on workover, drilling or com- 
pletion. He noted that, as only one feature, 
the unit can be lowered to the water, 
floated to a new work location, then 
raised again on electrically-powered legs 
all within a period of several hours. 


Mobile Drilling Barge Added 
To Ocean Drilling and Exploration 
The world’s largest mobile drilling 
barge was opened for inspection last 
March at Alabama Dry Dock & Ship- 
building Company yards in Mobile, Ala. 
The barge “Margaret” is the latest 
addition to Ocean Drilling and Explora- 
tion Company’s offshore barge fleet which 
now totals four. The Margaret is com- 
pletely equipped with equipment manu- 
factured or furnished by Continental- 
Emsco Company. 
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Built by Alabama Dry Dock and Ship- 
building Company the barge has the fol- 
lowing specifications: 
Length—300 feet Width—200 feet 
Height of Main Deck above bottom— 
93 feet 

Operating water depth 
65 feet 

Two lower hulls with each hull 60 feet 
wide, 300 feet long, and 12 feet deep. 
These hulls are separated by an 80 
foot gap. 

Ten stabilizing columns (five on each 


hull) 15 feet in diameter. 


(maximum ) — 


Bowen-Itco Appointed 
Gulf Oiltool Representative 
D. M. Best, owner of Gulf Oiltool Co. 


of Houston, announced the appointment 


of Bowen-Itco, Ltd., P. O. Box 4123, Ed- 
monton, Alberta, Canada, as executive 
Canadian sales representatives for their 
Gulf tubing tool joint. 


J. U. Kaye and Company 
To Represent Cleaver-Brooks 
J. U. Kaye and Company has been ap- 
pointed manufacturers’ representative for 
the sale of Cleaver-Brooks boilers. The 
company is headed by Joseph Kaye, for- 
merly sales engineer with the Machinery 
division of Dravo Corporation, Pittsburgh. 
The territory served by the J. U. Kaye 
and Company includes western Pennsyl- 
vania, eastern Ohio, West Virginia and 
two counties in Maryland. 











King Winch on GMC Truck. Cut-away shows 
underslung mounting, featuring new hi-tensile 
strength design. 





P.T.0.-Driven King Winch on Willys Jeep. 


THESE SUPERIOR FEATURES: 


* Safety 
* Convenience 


* Protection 
* Comfort 


full panel-board head lining and mason- 
ite door lining . . . safety glass through- 
out ... all-steel welded construction . . 
door locks. 


Roll-down windows, full opening . 


KOENIG ALL-STEEL CABS HAVE fyi) cx a mode 


li lustrated. 





. . + for Willys Jeeps, 4x4 trucks 
and station wagons, International, 
GMC, Chevrolet, Ford, Land Rover 
and other vehicles. 


COMPLETE, READY-TO-INSTALL FRONT-MOUNT 
WINCH ASSEMBLIES FEATURE: 

@ winch side arms to reinforce truck frame 
bronze-bushed, 4-way cable guide rollers 
cable drum guard 

heavy-duty pipe bumper . 
needle-bearing, universal-joint spline- 
shaft drive assembly 

Timken bearings on worm 


King Winches keep you moving through 
the most difficult terrain . . . you get 
action where there’s no traction with 
dependable pulling power. King power 
winches have pulling capacities of 8,000 
to 19,000 Ibs. 


*King Winches for International Harvester trucks 
are available through International distributors 
and dealers. 


4 ALL-STEEL 


Kot'*4 


CABS FOR JEEPS 


FULL AND HALF CABS 


f 









Koenig Jeep cabs and King Winches for 
Willys vehicles are available through Willys 
Motors, Inc., and Willys-Overland Export 
Corp. distributors or dealers. Write for free 
descriptive literature. 


IRON WORKS, Inc. 


West 12th at Ella Blvd. © Houston, Texas 
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HELP WANTED 


® MEN with experience as computers or ob- 
servers in seismic or gravity work required 
by English company of Geophysicists. Write: 
Geophysicists, c/o WORLD OIL. 122 Moor- 
gate, London E. C. 2, England. 








BUSINESS SERVICE 





® Delaware Corporations formed and serviced, 
(nquire without obligation. American Guar. 
anty & Trust Company, 910 West Street, Wil- 
mington, Delaware. 





Replies forwarded without charge. 





FOR SALE 


FOR SALE 





FOR SALE: 


3—-Waukesha 6 LROU Standard 
Oil Field Drilling Engines 
$4,500.00 each 
HUNT DRILLING CO., INC, 


633 Wilson Building 
Corpus Christi, Texas 





DIAMOND BITS 
Made according to your specifications. 
Immediate delivery. Standard sizes of 
core bits and valves. 
W. JAMES WISSINGER COMPANY 
“Diamond Jim” 
2702 Oak Avenue Altoona, Pa. 
Phone 28116 


ENGINEERING-TECHNICAL SERVICE 
We are an Employer's service created to 
aid industry throughout the country in 
securing highly qualified personnel. We 
have many excellent applicants available 
in all branches of engineering and other 
technical fields. Many are willing to relo- 


cate and others desire foreign employment, 
Call or Write 
PACE BUSINESS SERVICES 
CA 3-4329 Esperson Bldg. Houston, Texas 














HELP WANTED 








MINIATURE 
Oil Drilling 
Derricks Bits 
For 
Watch Fobs-Charms-Tie Chains 
Cuff Links-Earrings 
GOLD OR NICKEL PLATED 
Write Box 125-W 
World Oil, Houston, Tex. 


Petroleum Engineer with Master’s Degree, 
or Doctor’s in Chemical, Mechanical, or 
Petroleum Engineering, for research and 
teaching in Petroleum Production Engi- 
neering at rapidly growing Southwestern 
institution. Rank and salary open, twelve 
months employment possible, consulting 
work encouraged and available in immedi- 
ate area. Applications will be kept confi- 
dential. Box No. 124-W, WORLD OIL, 
Houston, Texas. 














Graduate Petroleum Engineers needed 
to fill permanent position on Petroleum 
Engineering Faculty at Southwestern 
Louisiana Institute in Lafayette, Louis- 
iana. M. S. or Phd. preferred, but will 
consider candidate for these degrees. 
Salary & rank depend on education and 
experience. Write G. G. Varvaro, Head 
Department of Petroleum Engineering, 
Ss. L. I, Lafayette, Louisiana. 








ican or Canadian 





The Saudi Arabian Government is open to engage on an 
eighteen month contract fully qualified and mature Amer- 


PETROLEUM RESERVOIR ENGINEER 
PETROLEUM ENGINEER 


Specializing in Production 


PETROLEUM ENGINEER 


Specializing in Natural Gas 


Write for application form to: 
DIRECTOR GENERAL - PETROLEUM & MINERALS 


JEDDAH, SAUDI ARABIA 


All applications and data submitted will be 
kept in strict confidence. 


IF YOU DESIRE TO PARTIC- 
IPATE IN OIL AND GAS 
PRODUCTION AND DRILL- 
ING DEALS THAT HAVE BEEN 
EVALUATED AND CHECKED BY RELI- 
ABLE SOURCES FOR GEOLOGY AND 
RESERVES, WE OFFER FROM 1/32 to % 
UNDIVIDED INTERESTS WITH TAX 
ADVANTAGES ON CASH AND INTEREST 
DRILLING CONTRACTS, OR FARMOUTS 
THAT HAVE MORE INTEREST THAN 
CASH. WE TAKE CARE OF ALL PHASES 
FROM SECURING LEASE TO PRODUC. 
TION IN TANKS AND MARKETING. 
YOU RECEIVE PAYMENT DIRECT FROM 
PURCHASING COMPANIES. WE EACH 
HAVE OVER 30 YEARS OIL FIELD 
EXPERIENCE. 


WE ARE ADVERTISING FOR ASSOCIATES 
TO CHECK OVER DEALS AS THEY BE- 
COME AVAILABLE IN THE ARKANSAS- 
TEXAS-LOUISIANA AREA WHERE WE 
ARE NOW OPERATING. 


WRITE FOR REFERENCE LETTERS. 


Burnham & Robinson 
Drilling Co. Inc. 


4045 North Market St. 


Shreveport, Louisiana 








OIL COMPANIES NOTICE! 


RARE BUSINESS CONNECTION: My 
degree, experience, & background 
would be of considerable interest alone, 
but I'd also like to buy up to 60,000 
common shares of aggressive, solid 
corp. & open division offices for you 
in Texas. Please write Ralph Hopkins, 
8150 Dyer, El Paso, Texas. 








Well organized, well established oil- 
well drilling contractor desires the 
management and supervision of oil 
properties in West Texas, Central 
Texas, and New Mexico. Can provide 
complete handling of oil properties 
from acquisition to production. No 
properties too small, and none too 
large to handle. Inquiries from inde- 
pendents, groups, small or medium 
sized oil companies invited. Write, 
wire or call collect for further in- 
formation. 


MAKIN DRILLING COMPANY 
P. Box 1628 


Hobbs, New Mexico 














Phone: EXpress 3-3141 
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U. S. Steel Bridge Division 
Builds Kermac 46 Twin 


U. S. Steel’s American Bridge Division 
dispatched a pair of steel structures which 
soon will be a model of the largest off- 
shore drilling barge yet built. They are 
sections of Kerr-McGee Oil Industries’ 
Kermac 47, a duplicate of the Kermac 46, 
which was commissioned last October at 
Pascagoula, Miss. 

Principle behind the barge, which was 
designed by Kerr-McGee, is a grid pattern 
of big tubes forming the lower hull and 
four huge hollow corner members. The 
lower hull members are 14 feet in diame- 
ter, big enough to drive a truck through, 
the corner supports nearly big enough to 
run a two-lane highway through. The 
larger vertical tubes lend stability during 
raising and lowering. The horizontal tubes 
provide buoyancy as the unit is towed to 
location. There they are flooded, and with 
; ‘sees : Se ee es. oe . full equipment, over 8000 tons of steel 
i? settles the barge firmly to the ocean floor. 
It can operate in water up to 70 feet deep. 

The assembled structure will measure 
aes. ; = 242 feet long, 202 feet wide and Ayton 

high. When equipped, the barge and drill- 
MISCELLANEOUS FOR SALE ing mast will extend over 250 feet above 
the Piao —_ The corner ng ong 
22 feet in diameter for the lower 65 feet, 

) VENEZUELAN OIL FOR SALE tapering to 5% feet at the deck. 
SCOUTING AGENCY To get the big structure from the plant 

Periodic operations reports (in- A. P. L. LINE PIPE down coastal waterways designed ine 

dustry-wide)—Maps—Newsletter 60,000 TONS LARGE DIAMETER ventional river craft, the barge was broken 


Cables: VOSA, Caracas, N. R. VanMiddles- PIPE 20’ THRU 30” down into sections that would clear the 
| worth Airmail: Apartado 3963 Phone: channels, moved to the coast, then put 


54 48 02 together. 
No Brokers - End Users Only Kerr-McGee said the new barge is under 


contract to a major oil and gas producer. 


ced, 
uar- 
Wil- 





| Kermac 46's Twin 

















WRITE — WIRE — CALL 


“The International Corporation’ 


*480 ACRES in Coleman County, Texas. 190 i i iori 
acres in cultivation, 5 producing oil wells, P. O. Box 9366, Dallas, Texas FMC Acquires Major Majority 


120 not leased in Novice field. Will sell land HAmilton 1-7123 Of Oil Center Tool’s Shares 


one mineral rights to settle Estate. Contact 
ee ee ee ee oe Food Machinery and Chemical Corpo- 
ration’s acquisition of over 98 percent of 
the 90,000 outstanding shares of Oil Cen- 
ter Tool Company of Houston was an- 
LARGE MONTANA RANCH FOR SALE nounced jointly by FMC executive vice 
president Ben C. Carter and OCT presi- 
dent John F. Maher. The transaction was 
completed by a share for share exchange 
of FMC common stock for the outstanding 
shares of Oil Center Tool. 

Oil Center Tool Company, incorporated 
in 1929, is a producer of wellhead equi 
ment to control flowing oil and gas wells. 
The highly complicated many-armed well- 
i : head assemblies are the leading product 
4 bn fenced, - eign ing wren — shop, excellent corrals, scales and line of the company. Both casing and tub- 

erything required for first class cattle operations. ing heads, the basic wellhead fittings from 

Three modern dwellings served by natural gas and commercial power, daily mail, which the well casing and production tub- 
school bus and telephone. ing is suspended, and upon which the 
Hay production 1,100 to 1,600 tons and developments now under way will christmas tree is mounted, are also in- 
further increase hay production. Capacity 2,400 animal units without over grazing. cluded among OCT’s principal products. 
An excellently balanced ranch, now in full operation. FMC officials say the new acquision is 
Property will be priced per acre of deeded land which would include all water a result of the company’s planned expan- 
rights and improvements, with the understanding that all leases will be assigned if sion in the petroleum equipment industry. 
the deeded land is purchased. FMC products such as pumps, wing 
Machinery, equipment and livestock will be separate negotiations. unions, swivel joints and a variety of spe- 


All but 2% of the oil and mineral rights are reserved to the sellers. cialty items are rapidly becoming > — 
cipal product area of the company’s ma- 


IF INTERESTED COMMUNICATE WITH— chinery operations. The addition of OCT 
product lines will help round-out FMC’s 


EDWIN N. HARDY current activities in the design and pro- 


duction of diversified petroleum equip- 
7 ment, 

Hereford, Arizona Oil Center Tool Company will function 
as an FMC subsidiary operation with no 
changes in management contemplated. 


REAL ESTATE FOR SALE 
’ 

















35,273 acre cattle ranch in North Central Montana between Helena and Great 
Falls, of which 31,240 acres are patented and 4,034 acres leased state land. The 
entire ranch is admirably located as to modern highways and railroad service. 

A beautiful ranch in beautiful country noted for its high quality grasses. The 
entire ranch is exceptionally well watered with rivers, creeks, and numerous springs. 
— In this exceptionally dry year, no pasture was idle for lack of water. 

— Modern irrigation system recently overhauled and protected by ample water 
rights. 


1 | 
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Built for Men 
Who Anow 


WHAT 
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Well Servicing Units 


ENGINEERED 
for simplified operation 
and upkeep 
RUGGED 


for long trouble-free life 
REASONABLY PRICED 
for fast pay-out 


Models range from 2,000-foot to 
12,000-foot capacity. 


WRITE FOR NEW CATALOG NOW 


FALLS 


WICHITA 
TERAS 


2250 


Box 


336 











SQUEAKS from the 











te. *—~ ie ee. 
ORLD OIL 
“There’s oil there, all right—at 4800 feet.” 











it Makes a Difference! 

Rich aunt: “I’m sorry you don’t like 
your gift, but I did ask you if you wanted 
a large or small check.” 

Nephew: “Yes, but I didn’t know you 
were talking about neckties.” 


Caught! 

Smith handed his pay check to his wife 
every Friday. She gave him back $4 a 
week for spending money. 

One evening he came home trembling 
with excitement. 

“Sally,” he cried, 
won fifty thousand dollars in 
Just think, fifty thousand!” 

Sally paused from her work and replied 
in icy tones, “And where did you get the 
money for the ticket?” 


Mistaken Identity 


Two Englishmen out on the town for 
the night picked up two girls and took 
them to a dimly lighted pub for a beer. 
Suddenly one turned to his friend and 
whispered, “I say, old boy, would you 
mind terribly changing dates? Between 
the grog, the fog and the smog, I seem 
to have picked up an old aunt of mine.” 


‘““Guess what! We've 
a lottery. 


Horticulture 


In the language of flowers, the yellow 
rose means friendship, the red rose means 
love and the orchid means business. 


Really Gone! 

Again the young wife called her parents 
to report that her husband had left home 
after a quarrel. 

“What of it,” the father retorted, “he’s 
done it before and he’s always come 
back.” 

“But this time he took his golf clubs,” 
the daughter wailed. 


Appreciation 

She had a friend up in the hills of Ken- 
tucky. When the friend wrote to tell her 
of the arrival of her third child, she 
ordered a child’s playpen and had it sent. 
In about a month, the friend sent back 
a note of thanks. “Thank you so much 
for the pen. I sit in it every afternoon and 
read—and the children can’t get near me. 
It’s wonderful.” 


For more data on advertised products, use Readers’ Service Cards, last page. 


BULLWHEEL 


No Rush 

Over in the Bronx, they grow ’em 
tough, and they start young. One truant 
officer was out scouting for absentees when 
he suddenly noticed a small boy seated 
on the curbing at a particularly busy 
corner. 

“See here, young man,” he asked, “why 
aren’t you in school?” 

“Hell fire!’ growled the tot, “I ain’t 
but five damn years old!” 


Broadminded 

A small boy lost himself at the auto 
show. He was crying loudly when a police- 
man found him and asked him what was 
the matter. 

“I’m lost,” said Charley. 

“Oh,” said the policeman, “who were 
you with?” 

“My father,” said the lost child. 

“And what’s your father like?” the 
officer asked. 

“Beer and women,” sobbed Charley. 


Gluttony 

Some years ago, a drilling crew had 
been working in a Scurry County loca- 
tion for days, subsisting on nothing but 
salt pork and hardtack. 

Finally the men decided they needed a 
change of fare, so they sent one of their 
number on the long trip to town for a 
new supply of food. Eventually he re- 
turned—with 12 quarts of whisky and one 
medium-sized loaf of bread. 

As one man, the crew cried: “Now 
what the hell are we going to do with 
all that bread?” 


Good Alibi 

Little Johnnie, being reprimanded by 
his teacher for being tardy for school, 
remonstrated with the following excuse: 

“Ma woke Pa up in the middle of the 
night saying she heard something in the 
hen house. Pa, who sleeps in the raw, 
grabbed his loaded shotgun and ran out 
into the yard. Pa stood there, with his 
gun pointing at the chicken house, wait- 
ing for something to come out when our 
old hound dog came up behind Pa with 
his cold nose . . . and we’ve been cleanin’ 
chickens since three o’clock this morning.” 


Psychic 

Owner of a large furniture store was 
in Chicago to attend the Mart. While 
going up on the hotel elevator he met a 
beautiful girl who gave him a friendly 
smile. This. furniture-store executive tried 
to become acquainted, but quickly discov- 
ered the girl was French and that they 
couldn’t understand a word of each other's 
language. 

So he drew a picture of a taxi and she 
nodded her head in agreement and went 
for a ride in a taxi. While riding he drew 
a picture of a table in a restaurant and 
again she nodded in agreement, so they 
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New Services ¢ @¢« e 


New Tools « ¢« e 


New Methods « « « Outstanding Results 








Illustration above shows a 21,” steel 


test sample pierced by an improved 
¥," Ogival Bullet fired by a McCul- 
lough M-3 Bullet Perforator. 


McCullough Sectional Gun 
Gains Penetration Where 
Previous Attempt Failed 


Depth of operation was only 1487’. 
4%” O.D. casing had been cemented 
in 1034” hole. Pay zone was bullet 
perforated by another service company 
but the formation would not break 
down. During the attempt to fracture, 
the pipe split above the zone and col- 
lapsed in the perforations. 

Operator swaged out the 414” cas- 
ing, ran a 3” liner inside the 44%” and 
cemented the annulus. This operation 
made an impressive amount of steel 
and cement to be penetrated to gain 
production. 

McCullough shot 20 improved 3” 
Ogival Bullets in the zone and the 
formation broke down at 800 Ibs. Time 
on the job was one hour. Results: a 
good well and a satisfied oil man. 

McCullough Sectional Guns are | 
available in 14%” O.D.,13%4" O.D. and | 


2,” O.D. sizes. 


The jobs described above are certified to be true 
and accurate field reports of services rendered. 


Mi Callough TOOL COMPANY 


WORLD OIL 
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Powerful M-3 Guns 


Increase Production 316% 


Hard Shooting M-3 Guns, Firing Improved Ogival Bullets, 
Gain 38 B/D Over Previous Jet Perforating 


An excellent example of the penetrating power of McCullough M-3 Bullet 
Guns was recently reported from a California oilfield. 

This was a shallow, low production field. The well had previously been per- 
forated by another service company with shaped charges for a settled production 
of 12 barrels of oil per day. 

Productive interval lay between 3837’ and 3872’ and was cased with special 
7” O.D. 51 Ib. casing. Casing was cemented in 934” hole through the pay zone. 

Although skeptical of the ability of any bullet perforator to gain effective pene- 
tration through the extra heavy casing and thick cement sheath, the operator 
called for McCullough M-3 Bullet Guns. ' 

McCullough Service Crew made three runs with 4%” O.D., 20-shot M-3 
Guns, firing 140 improved %” Ogival Bullets, four per foot, in the 35’ zone. 

Production increased from 12 to a settled 50 barrels of oil per day—a gain of 
38 barrels: The job required two hours, including rigging up and tearing down. 
| To quote the operator, “Results were 
very satisfactory and gratifying”. 





| 
| 
| 


Burt-Free Penetration 


A new Burrless Bullet Cap, if 
| desired, is inserted over the point 
of the improved Ogival Bullet at 
the time the M-3 Gun is loaded. 
It provides a completely burr-free 
hole on the inside surface of the 
perforated casing. Symmetrical, 
smooth holes make the use of ball 
sealers more effective in acidiz- 
ing and sand fracturing—assuring 


“world's hardest shooting bullet perforator’’. 


M-3 Penetrates Two 
Strings For a Good Well 


Two strings of casing had been set 
through the pay zone at 5587’—5590’. 
5” O.D. 18 lb. liner was cemented in , 
75” O.D. 28 lb. casing which, in turn, | more complete perforation shut- 
was cemented in 114%” open hole. | off. 

A 3%” O.D. McCullough M-3 Gun Burr-free holes make casing 
fired 18 improved yy” Ogival Bullets scraping only a routine, precau- 


in the three foot pay zone. Operator tionary measure and insure free 
stated he is satisfied it is his best com- 
passage of swabs, packers or 


pletion to date. 
other close fitting tools. 














LOS ANGELES 
HOUSTON 
Cable Address: MACTOOL EDMONTON 
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| went to a fine restaurant for dinner. After a 
| dinner he sketched two dancers and she SECONDARY RECOVERY 
| was delighted. They went to a nightclub Since 1922 


| and had a lovely time. 
Then the girl indicated that she would ye 
like to use the pencil and paper which he QOLEUM ENG ye 
gave her. She drew a picture of a four- hiss “9s\ 
poster bed. . ENGINEERING 
i ! 


| He was dumbfounded. He’s never yet 





“ po / 
been able to figure out how she knew he Sita ras, 1 


was in the furniture business. 
RESERVOIR ENGINEERING 


Water Flooding Gas Repressuring 
EVALUATION CORE ANALYSIS 
SURVEYS ECONOMICS 


| stewardess anymore. 
Stitt "X"’ Type Sour Gas 10 TIMES Cost Estimates, Design, Installation 


| Speed of Flight 


New planes are getting so fast you don’t 
| have time to get acquainted with the 











plugs resist corrosive Ultra Modern FIELD SUPERVISION 
action of sour gas — last LONGER “T feel awful. I ache all over.” Phone 3-2167 
months longer— require een ; “What's the trouble ?” J 
ee tt mae Aly ola pees “My wife bought a lot of ultra modern 
importent! Stits cost a little more—save | ihi"time I've been sleeping in the book- COMPLETE 
hundreds of dollars per engine per year. pac ae 
Factory equipment in Clark, Cooper-Besse- : d : : 
mer, Worthington, other leading engines. pro uction testing 
; ' New Approach ps 
Write for Field Test Reports A clergyman who ended his conversa- ° li ° 
ALY $1 Gap Gauge tions with an invitation to come to church wireline service 


ate in a restaurant one evening where he 
was waited upon by a dizzy blonde. 


Jian nition Compan we é al 
CTT TPMMaS |. io oe" ber a picasant smile as he arose | | @AUTHEDN FMPINEERING 














meal. Good evening and I hope I’ll see you 

Get STITTS From: in Sunday school.” SERVICE 
BELL ENGINE SERVICE JNO. MULLER CO With hands on hips, the blonde stopped rare 
BETHLEHEM SUPPLY CO. REAGAN EQUIPMENT CO snapping her gum "and replied, “Say, P. 0. Box 4296, Corpus Christi, Texas 
CLARK BROS. CO. WAUKESHA ENGINE & EQPT. CO. brother, I don’t know what your pitch is, phones 
COOPER-BESSEMER CORP. WAUKESHA-PACIFIC but your approach sure is different.” G. W. TAYLOR 
HOPEMAN EQUIPMENT CO. WAUKESHA SALES & SERVICE Ine. JNO. D. BERRY LEROY LANE 
INGERSOLL-RAND CO WORTHINGTON CORP TU-3-1138 UL-2-5786 
MAGNETO IGNITION SERVICE R. ANGUS (A!BERTA) Lid. CAN. Unnecessary Feature 

ond Supply Stores Everywhere Then there’s the story about the moun- 


taineer who brought his bride to the new 
cabin he had built. 
“Wal gal, how do you like it,” inquired 


the bridegroom. 
S$ “Ain’t bad, but there’s no door,” re- 
IN plied the blushing bride. Domestic 
a “Wuz you figuring on goin’ some 
10 place?” asked the bridegroom. - 
D Foreign 
P Even the Boss 


CLEAN OUT Executive: “Your reports should be 


written in such a manner that even the 
CHOKING SAND most ignorant may understand them.” 

Office Boy: “Well, sir, what part is it 
that you don’t understand ?” 











Excessive sand and sediment 
holds back your oil. For fast, Qed Q@aherences oe — 











easy clean out with fewer The a coals tiiinees Steeunen enc Mile, Tee 
. potential new cook came to be ces: Houston a ce, Te 
round trips and less down- interviewed. “Do you have references?” ond Lofayette, Lovisione 
time, use world famous Miller | | asked the lady of the house. 
Sand Pumps. “Not exactly,” admitted Augusta, and Be Sure To Check 
SaleD PUMP SIZES dug into her apron pocket, only to display 
a set of silver spoons, each with a differ- ’ 
0.D.—2%4, 3, 3%, 4%, 5, 5¥2, 7 In. ent family coat of arms or crest. “But look WORLD OIL S 
Lengths—20, 25, 30 ft. for yourself: I’ve worked only in the very el ; 
Composite Catalog, Page 3369 best of families. Classified Section 
Write for descriptive price list Higher Math 
The teacher was trying to give her class Need Engineers- Technical 
an impression of fractions. She told them > . 
Mil L Le R they could think of fractions at home as Personnel! Try a Classi- 
, well as in school and gave such examples fied Ad in World Oil. 
ANAL SAAS NS as “half a sandwich,” “a quarter of a pie,” 
Jain » and “tenth part of a dollar.” - QUICK 


At a - =: ay caught on 

e d tributed, ““M th 
Miller Sand Pump Co. | | ina? seUicerebas iy famer came ECONOMICAL 
RESULTFUL 


General Offices, Box 4516 
Oklahoma City 9, Okla. Dumb Animal 





After weeks of painstaking effort, a You can buy or sell any- 
EXPORT OFFICES hunter taught his retrieving dog to bring thina from n final truck a 

30 Rockefeller Plaza back ducks by walking upon the surface gt ‘ 
NEW YORK CITY 20, N. Y. of the water rather than swimming out a drillin rig through a 











after them, says Legion magazine. He Classified Ad in World Oil. 
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Sol-Treet makes 
paraffin problems a 
things of the past! 


As you know, I had tried 
everything to dissolve my down- 
hole paraffin, with no re- 
sults. The well was making 
from 3 to 5 barrels a 
day. As aresult of your 
Sol-Treet the tubing 
and flowlines are free 
of paraffin and the well 
is nowmaking 30 barrels 
a day. 

incerely, 


T * Pappas 
Co-owner and 
Production Supt. 
Paco Petroleum Corp. 
Mt. Carmel, Illinois 
The above excerpt from an unso- 
licited letter is a typical Sol-Treet 
success story. Sol-Ireet has been 
field-proven effective in stopping 
parafiin problems. Excellent results 
are being obtained in use in pumping and flowing wells, recy- 
cling, lead lines, and breaking out and dissolving BS and paraf- 
fin in tank bottoms. Available at most supply stores, or contact 


ae Chemical Co. Inc. 
=r P. O. BOX 306 MT. VERNON, ILLINOIS PHONE 4310 
cars “Chemicals for the Oil Industry” 











OIL MEN CALL US ‘BANKERS’... but 
BANKERS CALL US ‘OIL MEN’! ! ! 


You can talk the strange language 
of Oil with us because we “made 
up” some of the words! Fifteen of 
our directors are directly affiliated 
with the oil industry. We have one 
of the largest Oil Credit files in the 
nation; OIL LOAN service that in- 
cludes oil-wise Trust Dept. counsel. 
See R. ELMO THOMPSON, R. OTIS 
McCLINTOCK, RUSSELL F. HUNT, 
WM. W. MICHAELS, BILL KEN- 
DALL or R. H. GWINNER. Remem- 
ber, in Tulsa in the Middle 


West . .. it's BOTH pleasant and 
profitable to... 








FIRST NATIONAL 
BANK & TRUST CO. 


MEMBER FEDERAL DEPOSIT INSURANCE CORPORATION 


SINCE 1895 
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Now...from Tracerlab... 


A 50-CHANNEL SCANNING 
SPECTROMETER SYSTEM 


with automatic digital readout 


e 






TRACERLAB RLP-6 
50-CHANNEL SCANNING SPECTROMETER SYSTEM, 


here shown with optional Ratemeter. 


Complete system for assaying radioactive samples quantitatively 
on continuous or stepwise basis consists of: 
¢ Precision high voltage -¢ Preset count and preset time scaler 
power supply 
¢ Pulse height analyzer 
¢ Linear amplifier 


* Automatic digital readout 


* Building block design principle for 
easy tie-in with other Tracerlab equipment. 


The accuracy of digital readout, heretofore available only 
in multi-channel analyzers, may be obtained from the 
Tracerlab RLP-6 50-Channel Scanning Spectrometer 
System at a cost comparable to the conventional single 
channel spectrometer system with ratemeter-recorder. It 
can be used with an automatic sample changer. 


For complete information, write for Tracerlog No, 78. 


PULSE HEIGHT ANALYSIS 
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if Tracerlab . 


1601 Trapelo Road * Waltham 54, Mass. 
2030 Wright Avenue * Richmond, California 


Offices in principal cities throughout the world. 
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MILLIONS 
OF 
JOINTS 


GASKET 3. JOIN! 
‘AUNG COMmPOL 


Heat-proof, vibration-proof, 
non-solvent, non-shrinking, 
non-crumbling, non-crack- 
ing ... for every gasketing 
and sealing requirement. 
Makes all assemblies leak- 
proof and pressure-tight. 
Withstands heat or cold, 


high pressures, oils, gases. 
Prevents rust, corrosion, and 
seizure of joints. 












LIQUID 
WRENCH 


Loosens Rusted 
Bolts, Nuts, Parts 


A powerful blend of quick- 
acting, super-penetrating 
solvents. Frees parts frozen 
by rust, corrosion, scale, 
paint, varnish, carbon or 


Ask Your Supplier...or write us 


RADIATOR SPECIALTY CO. 


N Dept. 1 
© CHARLOTTE, NORTH CAROLINA 
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“1 tell him why he will never make a 
driller; he writes it up and sells it to a 
magazine for $40.” 











| wished to show off this wonder dog to a 
| friend, so without a word about it they 


| 


went hunting together. And when the 
owner shot his first duck, he sent the dog 
out after it. The dog walked lightly upon 


| the water, retrieved the duck, and walked 


back to deposit the bird at his master’s 
feet. 


“Notice anything?” asked the master 
| expectantly. 
“Sure,” answered the friend. “That 








| 
| 
| 


crazy dog of yours can’t swim!” 


Power of Suggestion 

The minister was telling his congrega- 
tion that they should not frequent bars 
and night clubs. Just then a man in the 
second pew jumped to his feet, attracting 
much attention. As the parishioners were 
leaving the church at the end of the serv- 
ices, the minister stopped the man. 

“What was the reason for the commo- 
tion during my sermon?” he asked. 

“Well, you see, Reverend,’ explained 
the man, “when you mentioned bars and 
night clubs, I remembered where I left 
my umbrella.” 


Perfectly Matched 


“Are they a well-mated couple?” the 
wife asked. 

“Tl say they are,” replied the husband, 
“he snores and she is deaf.” 


Your Turn 

The drunk sitting at the bar was ad- 
jacent to a man and his wife. Suddenly 
the drunk came forth with a resounding 
burp. 

“How dare you belch before my wife,” 
thundered the husband. 

With that the drunk unsteadily got off 
the bar stool and, making a sweeping bow, 
replied: “A thousand pardons. I did not 
know it was the madam’s turn.” 


That’s Enough! 


The foreman and his bride were honey- 
mooning and decided to try boating. They 
drifted out too far and were caught by 
a current that carried their boat beyond 
the sight of land. The foreman started to 
pray: 

*“O Master, if you will wash us back to 
shore I'll quit smoking, gambling, drink- 
ing— 

“Don’t go too far, Honey,” shouted his 
bride. “I think I see a sail.” 


For more data on advertised products, use Readers’ Service Cards, last page. 


Same Game 

“Did you ever play football?” asked the 
Yale graduate of a visiting Englishman. 

“No, sir, but at dear old Oxford we 
played rugby.” 

“How is that played ?” 

“Well, sir, it consists of a lot of shin 
kicking.” 

“In this country we call that bridge.” 


A Fine Fix! 

A young soldier called on a 16-year. 
old girl, and remarked to her parents that 
he was from Philadelphia. 

The girl’s father commented that he 
and his wife were married there 17 years 
ago. A startled expression passed over the 
soldier’s face. 

Next morning the daughter said in dis. 
gust. “That certainly did it, Father. I had 
told him I was 18; so then of course, I 
had to tell him I was illegitimate.” 


Just Right 

“Mary,” admonished the mother who 
objected to her daughter’s tomboyish 
antics, “don’t you think you are getting 
too big to play with boys?” 

“Oh, no Mother!” exclaimed the daugh- 
ter frankly. “The bigger I get the better 
I like ’em!” 


Anywhere, U.S.A. 
A Texas tycoon rushed into the airport 
terminal and said, “Gimme a ticket.” 
“Where to, sir?” asked the agent. 
‘Anywhere, son!” boomed the Texan. 
“T’ve got business all over.”’ 


Chick’s Lament 

A lonely chick taking a look around the 
electric incubator of unhatched eggs— 
“Well, it looks as if I'll be an only child. 
Mother’s blown a fuse.” 


Need GASKETS 


for HEAT EXCHANGERS? 
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Call CHICAGO-WILCOX 
for PROMPT DELIVERY 


Here is a dependable source for 
gaskets for heat exchangers. These 
gaskets can be made in any size 
or shape as needed—cut from solid 
metal, sheet-packing; also double 
jacket type. 


Send specifications, blue prints or tem- 
plates, for quotation anda prompt-deliv- 
ery schedule for normal stocking orders. 








CHICAGO-WILCOX MFG. CO. 


7709 Avalon Avenue, Chicago 19 
Phone: SAginaw 1-1900 
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Scottie McBlock and his “super 
snooper” point a Block that’s TOPS 


: McKISSICK’S 
te STREAMLINED 
~ TUBING BLOCK 


ort 





Here’s the block with the very widest 
range of sizes and capacities. For 
most efficient, trouble free handling 





of tubing, rods, etc. 


Featuring E-Z opening guards, an ex- 





clusive McKissick feature, for quick, 
simple reeving,a few turns, bolts swing 
out. No parts removed — guards swing 
on extended arm to closed position 
and lock bolts tightened. 





McKISSICK builds a 
“Better Block for Every Purpose’ 


Write for complete catalog 








l j { : P : / 
McKISSICK PRODUCTS CORPORATION 
Box 2496 Tulsa, Oklahoma 
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What's New In 


Equipment 





Simple Gear Pump 

A new gear pump, featuring simplicity 
of design that lends itself to low cost 
manufacturing techniques has been de- 
veloped by New Prod- 
ucts Corporation. 
Suitable for fluid 
pressure up to 200 
psi, this new pump can ee, 





Drilling ° 


tolerances. In conventional pumps close 
tolerance fits are required about the entire 
periphery to obtain reasonable character- 


SIDE WASHERS SUPPORT Ng 
RVBBEK PAD AT GEAR POINT 
x 





be readily adapted (>—_ a “> 
for a multiplicity of ) “os - a=) — 
applications, includ- CS \ Sa che 
ing engine oil pumps, y ye XY ; 
primary pump for {+} ‘ 3> 4) [ 
fuel injection systems, ’ Sy “har he XY 
pumps for automatic | as ‘I } - 
transmissions, pumps PRES et " 
for oil burners, pumps . * ——r — ne] oe Sais 
for low pressure ma- NW Ga a i 
chine tool mechanism oe | i t 
and pumps for manu- eae PRESSURE REGULATOR RUBBER DAPHRAGM TO PRESSURE 
facturing equipment 7) SBAL aw SPRING LOAD SIDE CLEARANCE 
of all kinds. CLEARANCE 

The typical ar- 
rangement for a basic 
version of the New Products Corporation istics. Yet peak efficiency still is unat- 


pump, as illustrated, shows the two con- 
ventional gears mounted on shafts in a 
simple housing which can be designed to 
suit the specific application. Unique fea- 
ture of the design which sets it apart from 
the conventional is found in the fact that 
the mating gears can be mass produced 
without the penalty of close tolerances or 
fine tooth finish. They can be hobbed or 
rolled or made of metal powder and used 
without fussy finishing operations. 

Similarly the housing cavity can be 
used practically as die-cast without ma- 
chining or profiling around the periphery 
due to the fact that peripheral clearance 
plays no part in the performance of the 
pump. 

Secret of the unique performance of the 
New Products Corporation pump stems 
from three basic elements that constitute 
the heart of the invention. First, is the 
molded synthetic rubber element which 
conforms with zero clearance to the gear 
teeth along the pressure outlet side of 
the pump. This is the only area that re- 
quires close clearance and at this point it 
is perfectly feasible to achieve zero clear- 
ance without resorting to fine mechanical 


tainable because zero clearance is difficult 


and too costly from a manufacturing 
standpoint. Moreover, it could not be 
maintained in service because of erosion 


due to metal-to-metal contact. 

To provide for complete safety of oper- 
ation, a calibrated spring is installed as 
shown to control the action of the tip 
clearance pad. In effect, it serves as a 
pressure relief valve, so calibrated as to 
cut off at an established maximum pres- 
sure value, thereby permitting the tip 
clearance pad to retract from its contact 
with the gears. 

The third feature is the molded syn- 
thetic rubber diaphragm installed under 
the two gears. Its use permits a reason- 
able degree of back-lash in the mounting 
of gears within the housing, again con- 
tributing to low cost machining practice. 
In operation, the diaphragm is automati- 
cally inflated by pressure fluid, thereby 
taking up all clearance between the upper 
and lower faces of the gears. 


For more data, circle No, El on Readers’ 
Service Card, last page this issue. 








Forward Control Jeep 

A new four-wheel drive truck, the For- 
ward Control Jeep FC-150 is being intro- 
duced by Willys Motors, Inc., as an addi- 
tion to the company’s expanding line of 
four-wheel drive Jeep utility vehicles. The 
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FC-150 embodies new design and engi- 
neering features which have been com- 
bined to provide a vehicle with maximum 
cargo space in relation to wheelbase. 


Key to the over-all engineering ad- 
vances in the new vehicle is the up-front 
location of the cab, situated well forward 
of the engine. This forward control design 
allows maximum usage of the vehicle’s 
compact 81-inch wheelbase for payloads, 
and places the driver in the optimum 
position for all-direction visibility and ve- 
hicle control. 

Powered by the Willys F-head Hurri- 
cane engine, the same power plant proved 
for ruggedness and economy in both mili- 
tary and civilian models of the Jeep, the 
FC-150 is engineered with four-wheel 
drive for off-the-road service over all types 


— 


Production ® Exploration 


of terrain. For normal highway operation, 
the vehicle shifts easily into conventional 
two-wheel drive. 

The FC-150 offers nine forward and 
three reverse power combinations. The 
change from conventional to four-wheel 
drive is readily made by shifting the single 
floor-mounted transfer case control lever 
to meet varying driving requirements with- 
out stopping the vehicle. 

An optional four-speed transmission, 
available at extra cost, provides 12 for- 
ward power combinations. 

Forward control design provides a pay- 
load bed more than six feet in length 
despite the vehicle’s highly maneuverable 
81-inch wheelbase. With tailgate extended, 
cargo length is 92 inches. 

With a ground-hugging low center of 
gravity, the payload bed is only 24 inches 
from the ground, most convenient loading 
height of any four-wheel drive vehicle. 

A large, roomy interior is a feature of 
the safety-view cab, which provides up- 
front visibility 200 percent greater than 
in conventional vehicles. The high, wide 
wrap-around windshield is almost 1200 
square inches in area, and the driver can 
see an object on the road as close as six 
feet from the front bumper. 


For more data, circle No, E2 on Readers’ 
Service Card, last page this issue. 





Packaged Gas Compressor 


Southern Engine & Jump Company had 
the showing of their new packaged gas com- 
pressor units on recently at their plant in 
Houston. These Southern packaged units, 
using LeRoi Engines and Worthington 
Compressors, are custom designed, engi- 
neered and assembled in Southern Engine’s 
Houston shops. 

More working area is given the service 
man by placing the horizontal separator 
and most of the piping within the base. 
For safety and cleanliness flush-mounted 
grating is uséd for decking. The engines 
range from 50 horsepower to 600 hp max- 
imum; compressors have either 9-inch, 11- 
inch or 13-inch strokes with various cylin- 
der sizes. Units may be furnished with a 
central cooler for engine cooling, gas inter 
and after cooling and compressor cooling. 


For more data, circle No, E3 on Readers’ 
Service Card, last page this issue. 
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LET’S GET TO THE BOTTOM 
of your financing problem 


The quickest, most profitable way 
to solve any oil production financing 
problem is to bring it directly to 
the Oil Department of Republic 
National Bank of Dallas. Here is a 
pioneer oil bank of the Southwest 
... the South’s largest staff of 
petroleum experts, serving an 
ever-increasing number of 
producers with the kind of counsel 
and guidance that always asks first... 







WHAT 
CAN WE 
DO 

FOR YOU? 





BLIC 











As SIMPLE and 


Dependable 
as the Pull of a 
MAGNET! 
WW? 





A sleeve, raised 
and lowered with- 
in a non-magnetic 
tube, attracts or 
releases an Alnico 
magnet attached 
to a mercury 
3S switch. Basically, 
this is Magnetrol. 



























MAGNETROL 


The Simplest, Most Versatile 
LIQUID LEVEL CONTROL 


Ever Devised! 













Linked to liquid level by infallible 
| magnetic force, Magnetrol is free 
from the limitations inherent in 
| mechanical or electrical controls. 
With the actuating magnet rated at 
| 98% of initial strength after 30 years, 
| 


State 


Magnetrol has infinite operating life, 
with practically no maintenance at 
all. There are no wearing parts to 
get out of order. 





» Chicago 23, inois I 4 


Please send me catalog data and full information on 


i Magnetrol Liquid Level Controls. 


Zone 


What's more, Magnetrol’s simple 
operating principle permits easy, 
economical modification of standard 
units to meet any pressure, temper- 
ature or corrosion requirements. 
That’s why there’s practically no 
limit to Magnetrol’s use. It’s also 
why “specials” are likely to be stand- 
ard with us. Magnetrol units control 
level changes from .0025-in. to 150-ft. 
—with single or multi-stage switching. 














I MAGNETROL, Inc. 21145. Marshall Bivd 





National BANK of Dallas MAGNETROL, Inc. ; A z 
MEMBER FEDERAL DEPOSIT INSURANCE CORPORATION * SEND COUPON FOR DETAILS 7 3 5 3 Fa 
CAPITAL AND SURPLUS $75,000,000 LARGEST IN THE SOUTH =o ee os oe 
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r 
Teflon Full Cone Nozzles these new nozzles are not expensive but st 
compare favorably in cost with nozzles of 
Fourteen new models of spiral nozzles stainless steel or other corrosion resistant r 
of Teflon have been added to its line, materials. The Teflon is unusually erosion ti 
according to the Bete Fog Nozzle, Inc., resistant and will often outwear hard le 
of Greenfield, Mass, It is now possible to metals. ’ 
obtain full cone spray patterns, both wide fe 
angle (120 degrees) and narrow angle For more data, circle No. E4 on Readers’ T 
90 degrees), in addition to the hollow Service Card, last page this issue. a 
cone models formerly manufactured by : 
this company. A wider range of flow rates ° ° 
Sa . Soapless Liquid Detergent a 
The complete line, called the TF series, Development of a new concentrated 
now includes nozzles with orifices from liquid detergent, called Oakite Liqui-Det, w 
'g-inch diameter to Y2-inch diameter and better atomization and non-clogging per- has been announced by Oakite Products, f 
with flow rates from 2 to 70 G.P.M. formance Particles smaller than the orifice Inc., manufacturers of industrial cleaning 7 


The Bete spiral design atomizes the pass freely through the nozzle. and sanitizing materials, 


h 

; The new d hich i ; 

fluid without the necessity for vanes or Each nozzle is made from a single piece e new detergent, which contains no b 
0 


internal parts. The manufacturer claims of Teflon. Because of the simple design ‘5°4P, 1S said to go into solution instantly 
and to develop copious suds, in hard or 


soft water, hot or cold, and then to pene. 
trate and loosen the most common soils 
in a very short time. Furthermore, the S 
company states, it can be used repeatedly 
without rinsing, and without causing any 
build-up of film or discoloration. It is safe 
on every type of surface and pleasant to 
the hands. As for economy, concentrations 
as low as % ounce to the gallon of water 
are being used with excellent results. 


| For more data, circle No. ES on Readers’ 
Service Card, last page this issue. 
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Rough Country Vehicle 


; ; A radically new type of vehicle for 
“4 Arcco Liquid transporting freight over rough open 
standar¢ " transmission country, without benefit of highways or 
cific gravity E: railroads, has just been introduced by 
ansmits ae, Tee ae R. G. LeTourneau, Inc., of Longview, 

eter = - -j or Texas. 

So nimble are the new light-footed 
Transporters that the only roads they re- 
quire may be through soft sand, powdery 
snow, deep mud or dense underbrush. 

an Even when loaded to their full 35-ton 
The rans® . g capacity, the giant truck-like carriers can 
instrumen® for more Snecial ral Jo. aoa take wide gullies and steep grades easily 
; eg egree A- 2. Sequest Bu in stride. 
Gravity agitional ani rae Probably the most important single fac- 
slight te details. x tor contributing to the success of the 
comple ’ super-heavy haulers is the fact that a DC 
electric motor is geared directly to each 
wheel—making each individual wheel an 
SA peconowne ING CHART +f a independent drive unit. Should one wheel 
A — RECORD Angeles 23, Calif. lose traction, its share of the machine's 
; 3113 E. ith ge. 0 bes ™ total] horsepower is automatically trans- 
ferred to other wheels which are taking 
hold. 


Also utilized is a unique braking system 
which actually has no parts to wear out 
or replace. This is made possible by a re- 
generative, or feeding back, action of the 
electric motors in the wheels. When ma- 
chine travel-speed becomes greater than 
the driving speed of the motor, they begin 
acting as generators and, in effect, create 
power to stop themselves. Mechanica : 
brakes, however, also are furnished on the 
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machine for use in making emergency 
stops, or when the vehicle is parked. 

Another factor which contributes to the 
machines’ successful rough-terrain opera- 
tion is the use of large low-pressure tube- 
less tires which measure more than six 
feet tall and have treads 22 feet wide. 
To assure ground contact of all six wheels 
at all times, and to dissipate road shocks, 
the Transporters have a flexible suspen- 
sion system, utilizing an oscillating front 
axle and walking-beam rear axles. 

Electric power for DC motors in the 
wheels, as well as for an AC motor used 
for steering, is provided by two LeTour- 
neau-built generators driven by a 335 
horsepower diesel engine, A single control 
completely governs speed, power and 
braking. To steer the giant vehicles, an 
operator merely pushes a finger switch 
to the left or right. 


For more data, circle No. E6 on Readers’ 
Service Card, last page this issue. 
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Speed-Thru Nipple Chuck 


Pipe nipples can be made quickly on 
the job with either hand threaders or 
power drives through the use of the new 
Speed-Thru nipple chuck just announced 
by Mercury Hydraulics, Inc., of Denver. 

The manufacturers claim that the pat- 
ented new chuck is the only tool on which 
nipples of any length can be made with 
all threaders that are adjustable to 2 
inches. Due to a movable sleeve guide, 
there are no dead spots to prevent thread- 
ing to any pre-determined length, frac- 
tional or otherwise. 

Speed-Thru nipple chuck operation is 
described as requiring three steps. First, 
thread one end of any pipe, or pipe rem- 
nant of the desired diameter and cut to 
the required length. Second, clamp the 
nipple chuck in either a vise or power 
drive and screw the bald nipple into the 
holding bushing. Third, with threader 
guides opened to maximum, thread in the 


usual manner, then release the holding | 


cam and the finished nipple will unscrew 
by hand. 

_The chuck is further described as pre- 
cision machined with all wear parts made 
of hardened steel. During service tests, ac- 
cording to the manufacturer, one chuck 
was used to make over 2000 nipples of all 
sizes, without any wear defections. 

Each nipple chuck comes packed in a 
heavy gage metal tool box with holding 
adapters from Y2-inch to 14-inch diam- 
eters. Two inch diameter nipples thread 
into the chuck body for holding. One- 
eighth-inch, %-inch and %-inch adapter 


ushings are optional. Over-all length of | 


the chuck is less than 10 inches. The 
chuck will also be available with adapters 
for British standard pipe thread. 


For more data, circle No. E7 on Readers’ 
Service Card, last page this issue. 
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* Congrats and $25.00 to 
T. R. EMBACH, Pure Oil Company, 
Crystal Lake, Ill., for this quip. 





« lookin’ for a loggin’ job” 


e 

* * 60 e664 eee 

World conditions call for more and more oil...and in turn, 
more and more Lone Star pipe... API casing, tubing and line 
pipe. 

Our friend and neighbor, Joe Roughneck . . . heart of the oil and 
gas industry ... knows our plant is operating day and night to 
supply his needs. He knows, too, that we’re working on our new 
stretch-reducing mill and another open hearth furnace. Ulti- 


mately, these will mean more steel and more pipe. 


Neighbor, wherever you are. . specify 
Lone Star and we both get a good deal! 








EXECUTIVE -SALES OFFICES 

W. Mockingbird Lane at Roper @ P. O. Box 12226 ¢@ Dallas, Texas 
DISTRICT SALES OFFICES 

Houston, Texas Midland, Texas San Antonio, Texas 

Tulsa, Oklahoma | Wichita Falls, Texas | Shreveport, La. 
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Automatic Tubing Spider 

The Guiberson Corporation, one of the 
Dresser Industries, announces availability 
of their new Type H automatic tubing 
spider in 2-inch, 22-inch or 3-inch tubing 
size. The Type H tubing spider is designed 
for medium or light duty. Twelve heat 
treated solid slip inserts fit exactly and 
take a firm grip on the tubing. Replace- 
ment inserts are economically priced and 
the full set may be replaced, for little if 
any more than the usual charge for re- 
sharpening conventional slips. The spider 
is easily gripped by convenient slots in the 
top flange and the complete unit may 





safely be handled by only one man. 
Unless otherwise specified, the spider is 
furnished with a guard gate which pro- 
tects the slips and linkage against acci- 
dental blows from the elevators. The 
built-in guard alsc serves to center the 








2626 WESTHEIMER 
HOUSTON, TEXAS 
U.S.A. 


We 





geophysical service 


FOR POSITIVE RESULTS AND HIGH PRODUCTION, YOU CAN 
DEPEND ON TIDELANDS’ EXPERIENCED CREWS 


® Seismic, gravity, and magnetic surveys on land and sea 


@ Reinterpretations 
® Core drillin 


® Radioactivity surveys 
®@ Density logs 





EXPLORATION CO. - 





GEOPHYSICAL CO., INC. 


> OFFSHORE, INC. - OVERSEAS, INC. 
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tubing in the spider bowl. Where lighter 
weight is essential, the spider is available 
at no extra cost with a plain gate. The 
slips, of three point contact design, give 
maximum support without crushing the 
tubing. Slips will support J55 tubing up 
to 9000 feet in 2%-inch O.D. 4.7 pounds 
8000 feet in 2%-inch O.D. 6.5 pounds, or 
6000 feet in 3¥2-inch O.D. 9.3 pounds 
size. Slip inserts pivot and grip against 
rotation in either direction, eliminating 
need for backups. All parts are precision 
machined for complete interchangeability, 
(This item supplements The Guiberson 
Corp. data on Pages 2081-2088 of the 
Composite Catalog, 21st Edition. ) 


For more data, circle No. E8 on Readers’ 
Service Card, last page this issue. 


Hydrax Pumping Unit 

A 4-foot Junior Hydrax pumping unit 
has been added to the hydraulic line of 
Axelson Manufacturing Company, Divi- 
sion of U. S. Industries, Inc. The 4-foot 
Hydrax, which has an 8000-pound polished 
rod capacity, was designed to meet the 
increased demand for economical produc- 
tion of low volume stripper type wells of 
50 barrels per day or less. Like all Axelson 
Hydrax pumping units, electrical motor or 
internal combustion engine may be used 
as a prime mover. Normal applications 
have shown requirements as little as 4 
horsepower, making electric motor drive 
ideal in most cases. 

One of the important features of the 
unit is simplicity of operation. A simple 
adjustment of the Axelson reverse valve 
located on the reservoir tank at ground 
level will provide a downstroke time rang- 
ing from two seconds. Upstroke time is 
determined by pump speed. Other features 
are wide range of application, simplicity 
of design, and ease of installation, Founda- 
tions or special footings are not required 
for normal operation. The unit is a pedes- 
tal type and mounted on the production 
tee. 

(This item supplements Axelson Manu- 
facturing Co., Division of U. S. Industries, 
Inc., data on pages 333-376 of the Com- 
posite Catalog, 21st Edition.) 

For more data, circle No. E9 on Readers’ 
Service Card, last page this issue. 


Stainless Steel Regulator 
Designed to withstand the corrosive ef- 
fects of certain fumes, gases, acids and 
chemicals, a new stainless steel tempera- 
ture regulator is now offered by Fulton 
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HUTCHISON MANUFACTURING CO. 


6609 AVENUE U, HOUSTON 11, TEXAS 









ALSO 
REMOVES 
SHALE 


ALWAYS IN OPERATION 
WHEN PUMPS ARE RUNNING 











Are you drilling a 
Wildcat Well? 


PROVEN GEOPHYSICS 


The New and Improved 
Amazing Attractometer 


The latest and most modern method of 
geophysical exploration that shortens 
the route to petroleum reserves by rigid 
instrumental recordings, indicating the 
existence or not of hydrocarbon accu- 
mulations, and approximate depth. Ten 
locations for a major oil company with- 
out error. Surveys i aes for cash 
fee and chance to earn small override, 
oil payment, leases or other interest, 
where saturation is indicated in com- 
mercial quantities. Information on re- 
quest 


To establish conclusive proof of the accuracy 
of our geophysical work, we will, without cost 
fo you, test and record a log of your well on 
tape, bearing your signature and ours, of 
your rank wildcat location, in advance of 
drilling, indicating the exist or not of pe- 
troleum in ¢ cial q underlying 
the tested areas and approximately at what 
depth it may be found. The instruments are 
entirely self-operating during testing period. 


GEOPHYSICAL 
SURVEY SYNDICATE 


4133 Sunnyslope, 
Sherman Oaks, Calif. 
Phone STate 46903 

















——————— 
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GALLOWAY 


PIPEGUARD 


INTERNAL 
TUBING COATINGS 


new 
positive 
protection 
against 
corrosion 


Prevent costly corrosion like this. 









Money saving protection for your oil or gas 
well tubing starts with field proved pipeguard coat- 
ings. Baked on for resistance to corrosion — air cured 
for paraffin prevention, these pipeguard coatings 
guarantee lasting economy. 





e Protects against corrosion 

e Prevents paraffin deposits 

| e Saves time by eliminating expensive workovers 
e Insures cleaner transmission of any oil or 

gas product 


| HERE'S PROOF: 

A major producer’s* records proved Galloway 
Pipeguard (on 261 wells — 1,600,000 feet of pipe) 
was consistently successful in paraffin prevention 
and corrosion. 


*Ask our representative 


FASTER SERVICE: 

Galloway's new enlarged processing plant insures 
the most prompt service to the field and quality 
control throughout. 








CALLOWAY © 


PIPE GUARD 


1601 CEDAR STREET * BEAUMONT, TEXAS 
Write for a free brochure. 


Please send me information about 
Galloway Pipeguard Internal Tubular 
Coatings including prices. 

















NAME ____ 
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The better fo serve you... 












Sylphon Division of Robertshaw-Fulton 
Controls Company. According to Fulton 
Sylphon, the new regulator, called the No. 
11061-R, was developed mainly for use in 
chemical plants. Other applications seen 
for the regulator are in plating rooms and 
in processes where ammonia vapors are 
present. It is also recommended for ex- 
posed locations. 

In standard models of this control the 
entire upperworks are of stainless steel. 
The company said it will supply valves, as 
well as upperworks, in stainless steel, for 
use in extremely corrosive situations. The 
No. 11061-R is available in sizes from 
Y% inch to 4 inches, and in temperature 
ranges between 20° F. and 455° F. 

Similar in operation to other Fulton 
Sylphon regulators, the new No, 11061-R 
requires no external power source, such as 


CK 








fa) 


BL: 


UU 


Q) 

















Corrosion Rectifying Company 
Occupies New Office and Warehouse 


In its five years of corrosion prevention service to the oil and gas industry, 


Coreco, Inc. has protected thousands of miles of underground oil and gas 


lines, millions of gallons of storage tank capacity and over a million feet 


of oil well casing. Now with engineering, production and warehousing 


centralized in a new, convenient location, Wayne Johnson and his associates 


look forward to even better service for a growing list of accounts. 


If you have a corrosion problem involving buried or submerged 
metal structures, don't go on paying the high cost of maintenance 
and replacement. Now is the time to do something about it. We 
will make feasibility studies, design a corrosion-prevention system 
and install it—all under one responsibility for engineering, service 


and materials 


Wayne A. Johnson, President 








YOU CAN DO SOMETHING 


Prices 


Write, wire or call for information on 


ABOUT CORROSION 


° Designs ° Installations ° Materials 








Ves e 


FREE DATA FILE AND MATERIALS CATALOG 


CORROSION RECTIFYING COMPANY, INC. 


sone 5310 Ashbrook 


P. O. Box 19177 Houston 24, Texas 
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compressed air, water or electricity tg 
function efficiently. A large stainless steel 
bellows used in the thermal unit provides 
accurate and sensitive control over tem. 
perature. 


For more data, circle No. E10 on Readery 
Service Card, last page this issue. 
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85-foot Servicing Derrick 

A new 85-foot servicing derrick, de 
signed especially to afford added height 
for rod and tube servicing without sacri- 
ficing portability, has been announced by 
Bucyrus-Erie Co., South Milwaukee, Wis. 
The two-section, power-lowered telescop- 
ing derrick lays down over the spudder 
for fast road travel and is available as 
special equipment for use with the firm’s 
largest model oil well spudder—the 48-L. 

Power-raised, the derrick has a built-in 
four-part tackle and over-size derrick hoist 
drum. In raising the derrick, 12 guy lines 
are set—four each from the lower section, 
the fingerboard, and the top of the derrick 
respectively. 

A fingerboard is arranged to hold a 
total of 7920 feet of well tubing in 60-foot 
stands. The derrick can handle up to 
60,000 pounds of tubing. 

The new servicing derrick features a 
sturdy structural design similar to the 
standard 60-foot 48-L derrick. The lower 
section consists of 12-inch channels and 
the upper section is made of laced angles 
to form 11-inch channels. Reinforcing is 
added at the hinge pin, and a casing 
tackle strut is provided. 


(This item supplements Bucyrus-Erie 
Co. data on pages 889-894 of the Com- 
posite Catalog, 21st Edition.) 


For more data, circle No. E11 on Readers’ 
Service Card, last page this issue. 


Pneumatic Industrial Valves 

A new line of fast-acting, pneumatically 
operated industrial valves has been intro- 
duced by Minneapolis-Honeywell’s Valve 
division. -.. 

The new line, known as Series 200, is 
available in two models, one a piston 
operated throttling valve and the other 4 
diaphragm-operated two-position valve. 
Both are especially designed to handle 
such gases as air, helium, nitrogen an 
argon, at pressures up to 10,000 pounds 
per square inch. The valves allow pres 
sure drops as high as 6000 psi under flow- 
ing conditions. They work at temperatures 
from 40° below to 400° F. Even wider 
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For simplicity of 
Operation, accuracy 
of performance and 
all around dependability, 
the Fisher Series 4500 
can’t be beat! 


Fisher Time Cycle Intermitters 
are used in every important 
oil field throughout the world. 


Like more information? 
Write for Bulletin 0-4500. 





TYPE 2540 FILTER ~_ AUXILIARY REGULATORS 
a FG 1301 —— 
TYPE 67R - 


OPERATING MEDIUM 











NEEDLE VALVE SUPPLY UNE 
¥ 
BLOCK VALVE 
CASING 
TUBING 
FISHER GOVERNOR COMPANY 
Typical Installation of Type Marshalltown, Iowa *« Woodstock, Ontario 
4500-125-P for "Stop Cocking” 
Service. 
April, 1957 »* WORLD OIL For more data on advertised products, use Readers’ Service Cards, last page. 349 











available in 


temperature variations are 
special versions, 

Despite their smal] size (the throttling 
valve is 153g inches by 1359 inches; the 
two-position valve, 10% by 115) the two 
valves’ stainless steel] bodies make them 
suited for heavy duty. They have split- 


body construction with clamped-in seat 
ring. 
Both valve types are also available in 


hand-operated models with the same body 
construction. 


For more data, circle No. E12 on Readers’ 
Service Card, last page this issue. 


CUT STUCK 
SAND LINES 
INSIDE 
TUBING 






KINLEY 
SAND LINE 
CUTTER 


M. M. Kinley Company, Licensees 


ABILENE, TEXAS 


CE , cnscbecccessicanecennt 2-5331 
BEAUMONT, TEXAS 

Assoc. -, & Eapt., Inc.....TE 5-7046, ZF 8-2023 
CASPER, WYOMING 

i tibin ned iebenanedecesekes nares 3-5264 
FORT MORGAN, COLORADO 

C. A. White..... on .919 


GLENDIVE, MONTANA—C. A. White..EM 5-3833 
HOBBS, NEW MEXICO 


Horne Well Service Co.................... 3-5396 
HOUSTON, TEXAS 

Assoc. Eng. & Eaqpt., Inc. CA 5-1103 
KILGORE, TEXAS—B. M. Davis ee 
LAFAYETTE, LOUISIANA 

Assoc. Eng. & Eaqpt., Inc...... CE 5-6770 
LIBERAL, KANSAS—Rainbo Service Main 4-3598 
MIDLAND, TEXAS 

Luccous Service & Eqpt. Co. MU 2-163! 
NEW ORLEANS, LOUISIANA 

Assoc. Eng. & Eaqpt., ine.......... .. VE 5-4983 
OKLAHOMA CITY, OKLAHOMA 

Rainbo Service Co......... ME 4-213!, ME 2-3045 


PETTUS, TEXAS 

Eddie Jones Eng. Co., Pettus 16; Beeville, FL 8-1218 
WHITTIER, CALIFORNIA 

Kline Wire Line Co....... OX 3-273! 
WICHITA FALLS, TEXAS 

Hudson-Eads, Inc. 2-3767, 2-8584, 3-4690 
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Fann Resistivity Meter 

The new Model 88 Fann resistivity meter 
is unusually small and light—3 inches x 
4 inches x 5 inches and 20 ounces. Carried 
like a camera, it measures resistivity of 
any liquid or plastic sample with accuracy 
to 2 percent. 

The instrument is direct-reading—there 
is no “booger” factor for either cake or 
filtrate. Made of the finest available com- 
ponents, all electronic parts are moisture 
and fungus proofed. The transparent sam- 
ple holder functions with samples as small 
as ./5 cc and is easy to clean. Battery- 
power is self-contained, with battery life 
from three to five years in normal usage. 

Circuits are transitorized for compact- 
ness and long life. Leather carrying case is 
available. 


For more data, circle No. E13 on Readers’ 
Service Card, last page this issue. 


Servco Junk Mills 


The Servco Co. junk mills were de- 
signed to mill junk inside the casing, drill 
complete bits which have been lost in the 
hole, and for clean- 
out work. They are 
similar to Servco CA 
whipstock mills, ex- 
cept that the blades 
of the junk mills are 
more heavily webbed 
with Servcoloy, a 
new process which 
suspends particles of 
tungsten carbide in 
a tough, elastic ma- 
trix so that hundreds 
of cutting edges are 
always in contact 
with the surface to 
be cut. As particles 
are worn away or 
torn from the matrix, 
new cutting edges 
are automatically ex- 
posed, 

The new Servco 
junk mills are avail- 


able in sizes from 
3% inches to 11 
inches O.D. 


(This item supplements The Servco Co. 
data on Pages 4513-4524 of the Composite 
Catalog, 21st Edition.) 


For more data, circle No. E14 on Readers’ 
Service Card, last page this issue. 


Pressure Relief Valves 

The Kinzbach Tool Company, Houston, 
has announced two new pressure relief 
valves known as Models 412 and 414, The 
difference between them lies only in the 
method of pilot valve loading and type of 
pilot valve. The new valves meet the need 
for a simple and accurate, yet safe and 
dependable means of relieving excessive 
pressures at strategic points in pressure 
systems. The hazards common to such 
complex systems are well known and pro- 
tection of the equipment against overpres- 
sure, due to surges, line blocks, control 
failure, or human error, is essential for 
the safety of the operations and of the 
personnel involved. 

The company states that line pressure 
is utilized for opening and closing these 


For more data on advertised products, use Readers’ Service Cards, last page. 





valves with opening pressure preset by ap- 
plication of dead weight or spring load, 
They are designed for instantaneous open- 
ing to full capacity and for automatic re- 
seating with no chatter or wire-drawing at 
seat. These valves can be functionally tested 
at any pressure by hand lifting the pilot 
stem which operates them; opening pres- 
sure can be set accurately without flowing 
main valve. There are only two moving 
assemblies and all elements of the valve 
are easily accessible for maintenance and 
inspection. The stem, guide, seat and spring 
are all of stainless steel. These valves are 
suitable for operation at temperatures up 
to 300° F.; on special order 400° F. valves 
are available. 

Model 412 denotes a ball seated pilot 
valve, usually dead weight loaded, but it 
may be spring loaded. The seating ele- 
ments are a hardened stainless steel seat 
into which a hardened stainless steel ball 
is held by the pilot stem. When the force 
under the ball equals the force of the 
weights or the spring force, the pilot 
opens, causing the main valve to open. 
After the pressure in the protected system 
has bled down approximately 15 percent, 
the ball is forced down on the seat and 
the main valve then closes, 


For more data, circle No. E15 on Readers’ 
Service Card, last page this issue. 


Counterbalanced Pump 

Something entirely new has been added 
to this 18-inch stroke pump with the fur- 
nishing of a counterbalanced eccentric. 
This reduces unbalanced forces normally 
transmitted to the pump foundation or 
platform. Also new are threaded fluid cyl- 
inder locks and rings which are _inter- 
changeable with those used on the valve 
pots. The redesigned Gardner-Denver 
surge chamber, which is available as an 
accessory, is furnished complete with boom 
and Gardner-Denver ¥2-ton hoist, with 
trolley and air hose, for the easy handling 
of fluid erid- parts. In addition to these new 
GXH features, the big mud pump has 
been designed with many of the famous 
Gardner-Denver construction features al- 
ready proven on other pumps of the GX 
line. 

(This item supplements Gardner-Denver 
Co. data on Pages 1869-1888 of the Com- 
posite Catalog, 21st Edition.) 


~ ° * ’ 
For more data, circle No. E16 on Readers 
Service Card, last page this issue. 
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New Equipment Catalogs and Literature 





For more data on New Equipment or copies of Catalogs and Literature reviewed in this issue, use 
the Reader's Service postcards just inside the back cover and facing the Advertisers Index. Simply 
circle code numbers of items desired—sign and mail card. Requests are transmitted to the 
manufacturer as soon as received by us for mailing of desired information directly to you. 


Flow-Line Publication 


The fortieth anniversary of the inven- 
tion of the lubricated plug valve has been 
commemorated in a colorful, 20-page edi- 
tion of The Flow Line, a Rockwell Manu- 
facturing Company publication. 

The magazine describes how Sven Nord- 
strom, a young Swedish engineer, invented 
the lubricated plug valve after his battle 
with a frozen plug cock ended with a bent 
wrench and the plug still immovably 
stuck. Also described are some of the ex- 
periences of the old-time Nordstrom valve 
salesmen as they attempted to introduce 
the new invention to the sometimes skepti- 
cal industrial engineers of the time. 

The special issue contains a foreword by 
Willard F. Rockwell, chairman of the 
board of Rockwell Manufacturing Com- 
pany, with which the Nordstrom interests 
became affiliated in 1933. A number of 
pictures of early Nordstrom installations, 
all still in service, are included. 


To get a copy, circle No. E17 on Readers’ 
Service Card, last page this issue. 


Wire Rope Cost Control 


The Service-Score system for controlling 
wire rope costs is the subject of a new 
illustrated folder. Described is an easy 
method of fact-finding to increase wire 
rope operating efficiency and help to re- 
duce supply and maintenance costs. Sam- 
ple set of Service-Score stickers sent with 


the folder. 


To get a copy, circle No, E18 on Readers’ 
Service Card, last page this issue. 


Locking Tool Brochure 


Otis Pressure Control has published a 
bulletin on its new Type W Otis remov- 
able locking mandrel assembly, a tool used 
to lock and pack off Otis removable sub- 
surface flow controls. The literature de- 
scribes the design and applications of the 
new tool, and also contains several illus- 
trations of the assembly. 

The Type W locking assembly is used to 
lock and pack off Otis removable bottom 
hole regulators, Otis removable tubing 
safety valves (storm chokes) and Otis re- 
movable bottom hole chokes. In addition, 
the Type W can be equipped with either 
a flow bean or plug bean and used as a 
bottom hole choke or as a tubing plug. 
The locking tool has a heavy-duty pack- 
ing element and sets on slips. It can be 
landed at any interval in the tubing string, 
and does not require a landing nipple 
made up between joints. 


To get a copy, circle No. E19 on Readers’ 
Service Card, last page this issue. 


. . 4 
Detroit Diesel Bulletin 
Detroit Diesel industrial power units and 
an-to-flywheel engines for use in hundreds 
of standard and special applications are 
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fully described and illustrated in a new 
brochure just released. Covered are horse- 
power ratings, dimensions and accessory 
information on single and multiple-engine 
models ranging from 56 to 761 rated 
brake horsepower. 


To get a copy, circle No. E20 on Readers’ 
Service Card, last page this issue. 


Rectilinear Recorder Book 


Three illustrated bulletins on the first 
truly rectilinear writing galvanometric re- 
corder, the recti/riter, and accessories are 
announced by Houston Technical Labora- 
tories, Instrumentation subsidiary of Texas 
Instruments Incorporated. Bulletin R-501 
is a six-page, two-color brochure thor- 
oughly detailing the unique design, con- 
struction and operator convenience fea- 
tures of the recti/riter . . . ink-writing, 
strip chart recorder. 

Its exclusive recti/rite system satisfies 
basic trigonometry in changing curvilinear 
motion to true rectilinear motion, thus 
inscribing a signal that may be measured 
directly with a ruler. Other outstanding 
features of the recti/riter are up-front ac- 
cessibility to all controls and chart, highly 
dependable inking system, large, high-out- 
put torque magnet, and recording ac- 
curacy within 1 percent. 


To get a copy, circle No. E21 on Readers’ 
Service Card, last page this issue. 


BS&W Monitor Bulletin 


Instruments, Inc., new bulletin describes 
the new BS&W Monitor, a device for 
measuring and controlling the b. s. and w. 
content of crude oil at automatic custody 
transfer installations. Developed and pat- 
ented by Gulf Research and Development 
Co., the Monitor has undergone extensive 
field test prior to being licensed for manu- 
facture to Instruments, Inc. 


To get a copy, circle No. E22 on Readers’ 
Service Card, last page this issue. 


Selector Valve Pamphlet 


The National Supply Company has is- 
sued a pamphlet describing Win-Well 
Manufacturing Company’s 7-way multi- 
port rotary selector valve. The back cover 
has a complete flow chart on typical in- 
stallations. 


To get a copy, circle No. E23 on Readers’ 
Service Card, last page this issue. 


Pumping Unit Folder 


A special bulletin describing the newly- 
developed Hydrax, Jr., a small economical 
hydraulic pumping unit with a 4-foot 
stroke, is available from Axelson Manu- 
facturing Company, Division of U. S. 
Industries, Inc. The Hydrax, Jr., is the 
smallest hydraulic surface pumping unit in 
use today and is recommended for stripper 


and low-production wells of 50 barrels 
per day or less. 


To get a copy, circle No. E24 on Readers’ 
Service Card, last page this issue. 


Long Stroke Pump Catalog 


A new 12-page illustrated bulletin de- 
scribing the Hydrax long stroke hydraulic 
pumping unit is available from Axelson 
Manufacturing Company, Division of U. S. 
Industries, Inc. These units have a 26'- 
foot stroke, a 32,000 peak rod load capac- 
ity and pump at a maximum rate of 7 
strokes per minute. Specifications, con- 
struction, operation and application data 
are described in detail. 


To get a copy, circle No. E25 on Readers’ 
Service Card, last page this issue. 


Wire Rope Bulletin 


In a current issue of Macwhyte Com- 
pany’s trade bulletin “Ropeology,”’ the 
company announces that PREmium Whyte 
Strand is the name adopted for the’ com- 
pany’s “extra improved plow steel” wire 
rope. The bulletin announcement states, 
“PREmium Whyte Strand wire rope is 15 
percent stronger than Monarch Whyte 
Strand improved plow steel wire rope. 
PREmium grade is best suited to extra 
heavy duty installations. Because of its 15 
percent added strength, PREmium Whyte 
Strand provides a higher safety factor for 
such work. 


To get a copy, circle No. E26 on Readers’ 
Service Card, last page this issue. 


New Engine Literature 


Four new engine case histories have 
been published by the Le Roi Division, 
Westinghouse Air Brake Co., Milwaukee, 
Wis. This brings to eight the total num- 
ber of engine case histories published 
recently by the firm. 

The two-page case histories use pictures 
and drawings to illustrate applications of 
Le Roi modern V-8 and V-12 engines of 
540 to 4000 cubic inch displacement. 
Applications described in the case histories 
include: air conditioning, gas boosting, 
cotton ginning, irrigation, generator sets, 
oil well pumping and oil well drilling. 


To get a copy, circle No. E27 on Readers’ 
Service Card, last page this issue. 


Cathodic Protection 

The pages of this brochure give you a 
quick look at the cathodic protection 
services and materials offered by Corro- 
sion Services Incorporated. The sections 
included are casing protection, pipe line 
protection, magnesium anodes, selenium 
rectifiers, and a few pages about the com- 
pany. 
To get a copy, circle No. E28 on Readers’ 
Service Card, last page this issue. 
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